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Date of Issue: December 1996 


Affected Publication: API Specification 6A, Specification for Wellhead and Christmas Tree Equipment, Seventeenth 


Edition, February 1, 1996 


ERRATA 


This errata corrects editorial errors in the Seventeenth Edition of API Specification 6A. 


Page ii, Special Notes. In the 6th paragraph, change the 
API address to: 

Exploration and Production Department 

American Petroleum Institute 

1220 L Street, N.W. 

Washington, D.C. 20005. 


Page x, Table of Contents. Change the title of Table LI 
to: 
Failure Report for Surface Safety Valves (SSV) 
and Underwater Safety Valves (USV) (Minimum 
Data) 


Page 2-1, Paragraph 2.2. Add the following new refer- 
ence under ANSI: 
ANSI/ASQC 
Z1.4 Sampling Procedures and Tables for 
Inspection by Attributes 


Page 2-1, Footnote 1. Change to: 
‘American Society of Mechanical Engineers 
345 East 47th Street 
New York, NY 10017-2392. 


Page 2-2, second column. Make the following changes: 
Delete the reference to MIL STD 105D 
Under NACE, change MR-01-75 to MRO175 


Page 3-1, Section 3.1, Abbreviations. Make the following 


changes: 
Add: CRA _ Corrosion Resistant Alloy 
Delete: MIL-STD Military Standard, U.S.A. 


Page 3-1, Paragraph 3.2.9. Change “SSPE” to read: 
SPPE 


Page 3-2, Definition 3.2.31. Change “corrosion resis- 
tance alloys” to read: 
corrosion resistant alloys 


Page 3-3, Paragraph 3.2.59. Change “produce” to read: 
product 


Page 4-2, Table 4.2. Add revision bar by the line for Tem- 
perature Class V. 


Page 5-4, Table 5.3. Add “Transverse Direction” under 
the heading for columns (3), (4) and (5) so that the head- 
ing now reads: 
Minimum Average Impact Value, ft-lb (J) 
Transverse Direction 


Page 5-7, Paragraph 5.6.1. For consistency with QTC 
requirements in 5.7.1. revise 5.6.1 to read as follows 
(revised wording is shown in italics): 


5.6.1 General 

The properties exhibited by the Test Coupon (TC) 
shall represent the properties of the thermal response of 
the material comprising the production parts it qualifies. 

Depending upon the hardenability of a given mate- 
rial, the test bar results may not always correspond with 
the properties of the actual components at all locations 
throughout their cross section. 

A single TC may be used to represent the impact 
and/or tensile properties of the part(s) produced from 
the same heat provided it satisfies the requirements of 
this specification. 

When the TC is a trepanned core or prolongation 
removed from a production part or a sacrificial pro- 
duction part, the TC may only qualify production parts 
having the same or smaller ER. 

ATC shall only qualify material and parts produced 
from the same heat. 
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Page 5-8, Paragraph 5.6.4.1. For consistency with OTC 
requirements in 5.7.4.1, revise 5.6.4.1 to read as follows 
(revised wording is shown in italics): 


5.6.4.1 Tensile and Impact Test Specimens 

When tensile and/or impact test specimens are 
required, they shall be removed from a TC after the 
final TC heat treatment cycle. Multiple TCs may be 
used provided that all the applicable API Specification 
6A TC requirements are met and the TCs are processed 
through heat treatment using the same furnace set 
points and times. 

Tensile specimens shall be removed from the TC 
such that their longitudinal center line axis is wholly 
within the center core '/,T envelope for a solid TC or 
within '/, in. (3 mm) of the midthickness of the thickest 
section of a hollow TC (Refer to Figure 5.1). 

For TCs larger than the size specified in 5.6.2.c, the 
test specimens need not be removed from a location far- 
ther from the TC surface than would be required if the 
specified TC size were used. 

Test specimens shall be removed from the TC such 
that the tensile specimen gage length and Charpy V- 
Notch root are at least '/,T from the ends of the TC. 

When a sacrificial production part is used as a TC, 
the test specimens shall be removed from a section of 
the part meeting the size requirements for a TC for that 
production part as defined in 5.6.2. 

Standard size 0.500 in. (12.7 mm) diameter tensile 
specimens shall be used, unless the physical configura- 
tion of the TC prevent their use. Then the standard 
subsize specimens referenced in ASTM A370 may be 
used. 

Standard size impact specimens 10 mm x 10 mm in 
cross section shall be used, except where there is insuf- 
ficient material, in which case the next smaller standard 
size specimen obtainable shall be used. Impact speci- 
mens shall be removed such that the notch is within the 
,T envelope. 


Page 5-10, Section 5.7.4.1, third paragraph, line 1. 
Change “that” to: 
than 


Page 7-2, Paragraph 5.7.2.1.3. Make the following 
changes: 
In the first paragraph which starts “Bodies, bon- 
nets. . .,” replace “MIL-STD 105D” with “ANSI/ 
ASQC Z1.4”” 


In the second paragraph which starts “Bodies, bon- 
nets ...,” change “End out Outlet Connectors” to 
“End and Outlet Connectors.” 
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Page 7-2, Paragraph 5.7.2.1.3d. In the heading of the 
first column of the table, change “APR” to: 
API 


Page 7-2. Paragraph 7.5.2.1.4c. In the second sentence, 
replace “MIL-STD 105D” with: 
ANSI/ASQC Z1.4 


Page 7-3, Table 7.1. Make the following changes to 
hardness testing: 
In Column 3, for PSL 2, change 7.5.2.1.3 to 
7.5.2.2.3 


In Column 4, for PSL 3, change 7.5.2.1.3 to 
7.5,2.3.3 


In Column 5, for PSL 4, change 7.5.2.1.3 to 
7.5.2.4.3 


Page 7-9. Paragraph 7.5.6.2a. Replace “MIL-STD 
10SD” with: 
ANSI/ASQC 21.4 


Page 7-10, Table 7.4. Make the following changes: 
In Column 1, delete superscript “a” after “Impact 
Testing.” 


At bottom of table, delete the following note: 
‘Impact testing is not required for seats. 


Page 7-12, Paragraph 7.5.8.la.1. Replace “MIL-STD 
105D” with: 
ANSI/ASQC Z1.4 


Page 7-13, Paragraph 7.5.8.1b.1. Replace “MIL-STD 
105D” with: 
ANSI/ASQC 21.4 


Page 7-13, Paragraph 7.5.8.1c.1. Replace “MIL-STD 
105D” with: 
ANSV/ASQC Z1.4 


Page 7-19, Paragraph 7.5.9.5.8a. Make the following 
changes: 
In the second paragraph, second line, change “wit” 
to “with.” 
In the eighth paragraph, change “300 psi, +10%” 
to “300 psi, +10%.” 


Page 7-24, Paragraph 7.6.2.6. Add a revision bar by this 
paragraph. 
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Page 8-1, Paragraph 8.1.5. Remove periods after the fol- 
lowing symbols: 
LP, CSG, LCSG, TBG, and UPTBG 


Page 8-2, Table 8-1. For marking of “Thread Size 
(Threaded products only),” change location requirement 
in columns 2, 3, and 6 to: 

Nameplate or body, and/or near each thread 


Page 8-3, Paragraph 8.5.la. In the fourth line, change 
2!/, to: 
Wig 


Page 8-4, Paragraph 8.6.1. Insert a period in line 2 after 
“8.1.” 


Page 8-4, Paragraph 8.7.1. In the last sentence, change 
“consider” to: 
considered 


Page 8-4, Table 8.7. In column 2, change “OD Gasket” 
to: 
OD of Gasket 


Page 10-11, Table 10.6. In column 1 under 5000 psi, 
change “133/,” to: 
13°/, 


Page 10-20, Paragraph 10.2.2.4. Change “+0.06 in/ft. 
(5.0 mm/m or 0.3°) of projected axis” to: 
+0.06 in./ft. (5.0 mm/m) or 0.3° of projected axis 


Page 10-28, Table 10.17. Make the following changes: 
In the heading of Column (6), change ““H” to *D” 


In the heading of Column (7), change “C” to “H” 


For RX201, add superscript “a” in column (6), so 
the D dimension reads 0.0578 


Page 10-31, Table 10.21. Make the following changes: 
For size 7 '/,, in the two bottom rows, change the 
gate valve dimension in column 3 from 26.12 to 
28.12 


For size 2 °/,, change the full bore plug valve 
dimension in column 4 from 17.62 to 17.12 


Page 10-33, Paragraph 10.5.4.1. Add a revision bar by 
the first sentence. 


Page 10-44, Paragraph 10.7.3.2. Add a revision bar by 
the title, “Threaded Connectors.” 


Page 10-49, Paragraph 10.9.3.6a. Change “"/,,” to: 
8/-, 


Page 10-50, Figure 10-19. Change the title to: 
API Flanged Studded Tee 


Page 10-61, Paragraph 10.18.3a. Change “4.3.2” to: 
4.3.3 


Page 10-62, Paragraph 10.20.1. Change last sentence to 
read as follows: 
Safety valves shall, as a minimum, meet all! the 
requirements as defined in 10.5, PR2 and shall also 
meet all the requirements specified for PSL 2. 


Page 10-63, Table 10.48. Delete the second row of the 
heading as follows: 
In Column (1), delete “Section 4,1.” 


In Column (2), delete “PR1.” 
In Column (3), delete “PR2.” 


Page 10-63, Paragraph 10.20.3.3. In lines 4 and 5, 
change “end-to-end” to: 
face-to-face 


Page 11-3, Paragraph 11.8.1.1, At the end of the second 
sentence, add: 
or on body. 


Page A-14, Figure A3. On the “NACE?” row, under the 
“Rated Working Pressure” box, change “< 5,000 psi” 
to: 

< 5,000 psi 


Page B-1, Appendix B. In the title, change “SPI” to: 
API 


Page B-1, Paragraph B2.2, list of equivalent nominal 
sizes. For the “3'/,5 or 3'/,” inch size, change the equiva- 
lent millimeter size to: 

“78 or 79” 


a 
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Pages B-23 and B-24, Tables 10.21, 10.22, 10.23. 
Replace with the three corrected tables below: 


Metric Table 10.20—Flanged Plug and Gate Valves 


13.8 MPa Rated Working Pressure 
qd) Q) (3) (4) ) (6) 
Face to Face Flowline Valves, + 2mm 
Flowline Valves Plog Valves 
Nominal Reduced Full Bore & 
Size Bore, Gate Valves Full Bore Opening Reduced Open- 
(in.) (mm) +0.8, -O mm Full Bore Plug Valves Plug Valves ing Bail Valves 
24x VY, 52x 46 46.0 295 — 295 _ 
2% 52 523 295 333 295 295 
2%, 65 65.0 333 384 333 333 
3%, 78 TIA 359 448 359 359 
3% 78 80.1 359 48 359 — 
4". 103 103.2 435 511 435 435 
46 103 104.8 435 51! 435 _ 
4% 103 107.9 435 $11 435 _— 
5% 130 130.1 562 638 —_— — 
Mex6 179 x 152 152.4 562 727 562 562 
TA, x 6% 179 x 162 155.6 562 —_ — — 
Tig k 6% 179 x 168 168.3 _ _ _ _ 
M% 179 179.4 664 740 = — 
"5s 179 181.0 664 740 —_— — 


Metric Table 10.21—Flanged Plug and Gate Valves 


20.7 MPa Rated Working Pressure 
(1) (2) (3) (4) (5) (6) 
Face to Face Flowline Valves, + 2mm 
Full Bore 
Flowline Valves Plug Valves 
Nominal Reduced Full Bore & 
Size Bore, Gate Valves Full Bore Opening Reduced Open- 
Gin.) (mm) 40.8, -O0 mm Full Bore Plug Valves Plug Valves ing Ball Valves 
er ee ee Ee, 
2Yex UH, 52 x 46 46.0 371 — 371 _ 
2% 52 52.3 371 384 371 371 
2%o 65 65.0 422 435 422 422 
3% 78 79.4 435 473 384 384 
3% 78 80.1 435, 473 384 — 
4% 6 103 103.2 511 562 460 460 
4% 103 104.8 511 562 460 _— 
4Y, 103 107.9 511 562 460 _— 
5% 130 130.1 613 664 _ _— 
The x6 179 x 152 152.4 613 765 613 613 
TY, x 6% 179 x 162 155.6 613 _ — — 
The X 6% 179 x 168 168.3 _— _— —_ — 
The 179 179.4 714 803 — —_ 
M6 179 181.0 714 803 _ —_ 


oa 
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Metric Table 10.22—Flanged Plug and Gate Valves 
34.5 MPa Rated Working Pressure 


qd) (2) 3) 


(4) (5) (6) 


Face to Face Flowline Valves, + 2mm 


Full Bore 


Flowline Valves Plug Valves 
Nominal Reduced Full Bore & 
Size Bore, Gate Valves Full Bore Opening Reduced Open- 
(in.) (mm) +0.8, -O mm Full Bore Plug Valves Plug Valves ing Ball Valves 
2x M%, 52 x 46 46.0 371 = 371 — 
26 52 52.5 371 394 371 371 
2%65 65 65.0 422 457 422 473 
3% 78 79.4 473 527 473 473 
3%, 78 81.0 473 527 473 — 
46 103 103.2 549 629 549 549 
4M 103 104.8 549 629 - 549 —_ 
AY 103 108.0 549 629 549 = 
5% 130 130.2 727 _ _ — 
TWWiex 5% 179 x 130 130.2 737 _ — — 
T%5%5 179 x 152 152.4 737 — = 711 
TH, x 6% 179 x 156 155.6 737 — _ —_ 
TY X 8% 179 x 162 161.9 737 —_ —_ — 
TY, 6% 179 x 168 168.3 737 —_— — — 
6 179 179.4 813 978 ae _ 
Mes 179 181.0 813 978 — _ 
9 228 228.5 1041 _ _— —_ 


Page D-1, Paragraph D3. In the formula for “T,” 
insert 1 in the denominator of the first term, to change 
“2(E - PfS)” to: 

2(nE - PfS) 


Page D-1, Paragraph D4. In the list of flanges below the 

paragraph, delete the headings “Flange” and “Bolt 

Stress” and connect the two columns as follows to show 

that this is a list of flange sizes and pressure ratings: 
135/, in. (346 mm) - 2000 psi (13.8 MPa) 


167/, in. (425 mm) - 2000 psi (13.8 MPa) 
21/, in. (540 mm) - 2000 psi (13.8 MPa) 
13°/, in. (346 mm) - 3000 psi (20.7 MPa) 


Page F-2, Paragraph F1.7.4. In the title, change “STan- 
dard” to: 
Standard 


Page F-4, Paragraph F'1.14.5.1a. In the first sentence, 
change “Table F 1.14.1” to: 
Table FI.1 
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Page F-5, Paragraph F 1.15.3. Change “sealing” to: 
scaling 


Page F-5, Paragraph F1.15.3.2e.1, Nominal Connector 
Sizes. Delete the 5'/,, in. size from the table and correct 
metric equivalent values for the following sizes as 
indicated: 


For inch size Change mm size to 


31/,, or 31/5 78 or 79 
4. 103 
44, 105 
5, 130 


Page F-6, Paragraph F1.174a. Change “+0.5%” to: 
+0.5% 


Page F-10, Paragraph F2.3.3.11. Change “F 1.12.30” to: 
F1.12.30 


Page F-10, Paragraph F2.3.3.14,. Change “F1.12.38” 
to: 
F1.12.3q 
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Page F-12, Paragraph F2.8. In the title, change Page K-1, last paragraph. Change API address to: 
“Housing” to: Exploration and Production Department 
Housings American Petroleum Institute 


1220 L Street, N.W. 


Page F-13, Paragraph F2.9. In the title, change Washington, D.C. 20005 


“Housing” to: 

Housings Page L-1, Table L1. Make the following changes: 
, Change the title of Table L1 to: “Failure Report for 
Surface Safety Valves (SSV) and Underwater 


fa! on ” a 
Page H-1, Paragraph H3.3b. Change “425%” to: Safety Valves (USV) (Minimum Data).” 


+0.25% 
In Item 2.1, change “s9” to “sand.” 
Page 1-1, Paragraph I, Line 2. Change “+0.75%” to: In Item 8.1, change “list” to “list.” 
+£0.75% 


Page.I-1, Paragraph 12, Line 4. Change “+0.75%” to: 
+£0.75% 


Se 
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Strategies for Today’ 
Environmental Partnership 


One of the most significant long-term trends affecting the future vitality of the petroleum 
industry is the public’s concerns about the environment. Recognizing this trend, API 
member companies have developed a positive, forward looking strategy called STEP: 
Strategies for Today’s Environmental Partnership. This program aims to address pub- 
lic concerns by improving industry’s environmental, health and safety performance; 
documenting performance improvements; and communicating them to the public. The 
foundation of STEP is the API Environmental Mission and Guiding Environmental 
Principles. API standards, by promoting the use of sound engineering and operational 
practices, are an important means of implementing API’s STEP program. 


API ENVIRONMENTAL MISSION AND GUIDING 
ENVIRONMENTAL PRINCIPLES 


The members of the American Petroleum Institute are dedicated to continuous efforts 
to improve the compatibility of our operations with the environment while economically 
developing energy resources and supplying high quality products and services to con- 
sumers. The members recognize the importance of efficiently meeting society’s needs and 
our responsibility to work with the public, the government, and others to develop and to 
use natural resources in an environmentally sound manner while protecting the health and 
safety of our employees and the public. To meet these responsibilities, API members pledge 
to manage our businesses according to these principles: 


* To recognize and to respond to community concerns about our raw materials, prod- 
ucts and operations. 


To operate our plants and facilities, and to handle our raw materials and products ina 
manner that protects the environment, and the safety and health of our employees and 
the public. 


To make safety, health and environmental considerations a priority in our planning, 
and our development of new products and processes. 


To advise promptly appropriate officials, employees, customers and the public of in- 
formation on significant industry-related safety, health and environmental hazards 
and to recommend protective measures. 


To counsel customers, transporters and others in the safe use, transportation and dis- 
posal of our raw materials, products and waste materials. 


To economically develop and produce natural resources and to conserve those re- 
sources by using energy efficiently. 


To extend knowledge by conducting or supporting research on the safety, health and 
environmental effects of our raw materials, products, processes and waste materials. 


To commit to reduce overall emissions and waste generation. 


To work with others to resolve problems created by handling and disposal of haz- 
ardous substances from our operations. 


To participate with government and others in creating responsible laws, regulations 
and standards to safeguard the community, workplace and environment. 


To promote these principles and practices by sharing experiences and offering assis- 
tance to others who produce, handle, use, transport or dispose of similar raw materi- 
als, petroleum products and wastes. 
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SPECIAL NOTES 


API publications necessarily address problems of a general nature. With respect to par- 
ticular circumstances, local, state, and federal laws and regulations should be reviewed. 

API is not undertaking to meet the duties of employers, manufacturers, or suppliers to 
warn and properly train and equip their employees, and others exposed, concerning health 

r and safety risks and precautions, nor undertaking their obligations under local, state, or 
federal laws. 

Information concerning safety and health risks and proper precautions with respect to 
particular materials and conditions should be obtained from the employer, the manufac- 
turer or supplier of that material, or the material safety data sheet. 

Nothing contained in any API publication is to be construed as granting any right, by 
implication or otherwise, for the manufacture, sale, or use of any method, apparatus, or 
product covered by letters patent. Neither should anything contained in the publication be 
construed as insuring anyone against liability for infringement of letters patent. 

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least ev- 
ery 5 years. Sometimes a one-time extension of up to two years will be added to this re- 
view cycle. This publication will no longer be in effect 5 years after its publication date as 

--an operative API standard or, where an extension has been granted, upon republication. 
Status of the publication can be ascertained from the API Authoring Department [telephone 
(214) 953-1101]. A catalog of API publications and materials is published annually and up- 
dated quarterly by API, 1220 L Street, N.W., Washington, D.C. 20005. 

This document was produced under API standardization procedures that ensure appro- 
priate notification and participation in the developmental process and is designated as an 
API standard. Questions concerning the interpretation of the content of this standard or 
comments and questions concerning the procedures under which this standard was devel- 
oped should be directed in writing to the director of the Exploration and Production De- 
partment, American Petroleum Institute, 700 North Pearl, Suite 1840, Dallas, Texas 75201. 
Requests for permission to reproduce or translate all or any part of the material published 
herein should also be addressed to the director. 

API publications may be used by anyone desiring to do so. Every effort has been made 
by the Institute to assure the accuracy and reliability of the data contained in them; however, 
the Institute makes no representation, warranty, or guarantee in connection with this pub- 
lication and hereby expressly disclaims any liability or responsibility for loss or damage 
resulting from its use or for the violation of any federal, state, or municipal regulation with 
which this publication may conflict. 

API standards are published to facilitate the broad availability of proven, sound engineer- 
ing and operating practices. These standards are not intended to obviate the need for apply- 
ing sound engineering judgment regarding when and where these standards should be utilized. 
The formulation and publication of API standards is not intended in any way to inhibit any- 
one from using any other practices. 

Any manufacturer marking equipment or materials in conformance with the marking 
requirements of an API standard is solely responsible for complying with all the applicable 
requirements of that standard. API does not represent, warrant, or guarantee that such prod- 
ucts do in fact conform to the applicable API standard. 


Copyright © 1995 American Petroleum Institute 
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FOREWORD 


This Specification for Wellhead and Christmas Tree Equipment was formulated by 
the API Exploration and Production Department Subcommittee on Valves and Wellhead 
Equipment. 

This Specification provides for a family of equipment for use at the welihead in the pro- 
duction of oil and gas. 

Other publications formulated by this subcommittee are: 

API Bul 6AM, Bulletin on Material Toughness. 

RP 6AR, Recommended Practice for Repair and Remanufacture of Wellhead and 
Christmas Tree Equipment. 

Bul 6AF, Bulletin on Capabilities of API Flanges Under Combinations of Load. 

Bul 6AF 1, Bulletin on Temperature Derating of API Flanges Under Combinations of 
Loading. 

Bul 6AF2, Bulletin on Capabilities of API Integral Flanges Under Combinations of 
Loading. 

Spec 6D, Specification for Pipeline Valves. 

Spec 6FA, API Specification for Fire Test for Valves. 

Spec 6FB, AP! Specification for Fire Test for End Connections. 

Spec 6FC, API Specification for Fire Test for Valves with Automatic Backseats. 

Spec 6FD, Specification for Fire Test for Check Valves. 

Bul 6F 1, Performance of API and ANSI End Connections in a Fire Test According to 
API Spec 6A. 

Bul 6F2, Fire Resistance Improvements for API Flanges. 

Spec 6H, Specification for End Closures, Connectors and Swivels. 

Bul 6J, Budletin on Testing of Oilfield Elastomers: A Tutorial. 

Bul 6RS, Bulletin on Reference Standards for Committee 6, Standardization of Valves 
and Wellhead Equipment. 


e 


This standard shall become effective on the date printed on the cover but may be used 
voluntarily from the date of distribution. 


Attention Users: Portions of this publication have been changed from the previous edition 
and supplements. Some changes are significant, while others reflect minor editorial adjust- 
ments. The locations of substantive changes have been marked with bar notations in the 
margins, as shown to the right of this paragraph. The bar notations are not used for the nu- 
merous editorial changes, such as renumbering of all sections and paragraphs, which were 
necessitated by reformatting of this publication (i.e., Section 1 formerly was Section 100, 
Section 2 was Section 104, and Sections 3 through 11 were Sections 200 through 1000, 
Paragraphs were renumbered accordingly: Paragraph 1:1 was Paragraph 101, etc.). The bar 
notations are provided as an aid to users, and API makes no warranty as to their complete- 


ness. 
xi 
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IMPORTANT INFORMATION CONCERNING USE OF ASBESTOS 
OR ALTERNATIVE MATERIALS 


Asbestos is specified or reference for certain components of the equipment described in 
some API standards. It has been of great usefulness in minimizing fire hazards associated 
with petroleum processing. It has also been a universal sealing material, compatible with 
most petroleum fluid services. 

Certain serious adverse health effects are associated with asbestos, among them the se- 
rious and often fatal diseases of lung cancer, asbestosis, and mesothelioma (a cancer of the 
chest and abdominal linings). The degree of exposure to asbestos varies with the product 
and the work practices involved. 

Consult the most recent edition of the U.S. Department of Labor, Occupational Safety 
and Health Administration (OSHA) Health Standard for Asbestos, 29 Code of Federal Reg- 
ulations Section 1910:1001; the U.S. Environmental Protection Agency’s National Emis- 
sion Standard for Hazardous Air Pollutants concerning Asbestos, 40, Code of Federal 
Regulations Sections 61.140 through 61.156; and the U.S. Environmental Protection 
Agency (EPA) labeling requirements and phased banning of asbestos products, published at 
54 Federal Register 29460-29513 (July 12, 1989) 40CFR763.160-179. 

There are currently in use and under development a number of substitute materials to re- 
place asbestos in certain applications. Manufacturers and users are encouraged to develop 
and use effective substitute materials which can meet the specifications for, and operating 
requirements of, the equipment to which they would apply. 

Safety and health information with respect to particular products or materials can be ob- 
tained from the employer, the manufacturer or supplier of that product or material, or the 
material safety data sheet. 


xii 
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Specification for Wellhead and Christmas Tree Equipment 


1 Scope 
1.1 PURPOSE 


This specification was formulated to provide for the avail- 
ability of safe, dimensionally and functionally interchange- 
able wellhead and christmas tree equipment. 

The technical content provides requirements for perfor- 
mance, design, materials, testing, inspection, welding, mark- 
ing, handling, storing and shipping by the manufacturer. This 
specification does not apply to field use or field testing of 
wellhead and christmas tree equipment. 

Critical components are those parts having requirements 
specified in this document. 


1.2 APPLICATIONS 
1.2.1 Coverage 


This specification covers equipment utilized for pressure 
control systems for the production of oil and gas. Specific 
equipment covered by this specification is listed as follows: 


a. Wellhead Equipment 


* Casing Head Housings 

« Casing Head Spools 

* Tubing Head Spools 

* Crossover Spools 

¢ Multistage Head Housings & Spools 


b. Connectors and Fittings 


* Crossover Connectors 

¢ Tubing Head Adapters 

¢ Top Connectors 

¢ Tees and Crosses 

* Fluid Sampling Devices 

« Adapter and Spacer Spools 


c. Casing and Tubing Hangers 


¢« Mandrel Hangers 
¢ Slip Hangers 


d. Valves and Chokes 


Single Completion Valves 

Multiple Completion Valves 

Actuated Valves 

Valves Prepared for Actuators 

Check Valves 

Chokes 

Surface and Underwater Safety Valves and Actuators 
for Offshore Service 


¢ 


° 


e. Loose Connectors [Flanged, Threaded, Other End Con- 
nectors (O.E.C.), and Welded] 


« Weld Neck Connectors 

* Blind Connectors 

« Threaded Connectors 

« Adapter and Spacer Connectors 


f. Other Equipment 


¢ Actuators 
¢ Ring Gaskets 


The typical equipment nomenclature used in this specifi- 
cation is shown in Figure 1.1 and Figure 1.2. 

Appendix A provides purchasing guidelines to users for 
API Spec 6A equipment. 


1.2.2 Service Conditions 


a. General 

Service conditions refer to classifications for pressure, 
temperature, and the various well-bore constituents and op- 
erating conditions. 
b. Pressure Ratings 

Pressure ratings indicate rated working pressures ex- 
pressed as gage pressure (psig or MPa gage). 
c. Temperature Ratings 

Temperature ratings indicate temperature ranges, from 
minimum ambient to maximum flowing fluid temperatures, 
expressed in degrees Fahrenheit (°F) or degrees Celsius (°C). 
d. Materials Class Ratings 

Materials class ratings indicate the material for the equip- 
ment components. A guideline (not a requirement) for the ba- 
sic well-bore constituents and operating conditions is covered 
in Appendix A. 


1.3 PRODUCT SPECIFICATION LEVELS (PSL) 


a. General 

This specification establishes requirements for four prod- 
uct specification levels. These four PSL designations define 
different levels of technical requirements. Appendix A pro- 
vides guidelines (not requirements) for selecting an accept- 
able PSL. 
b. PSL1 

PSL 1 includes practices currently being implemented by 
a broad spectrum of the industry for service conditions rec- 
ommended in Appendix A of this specification. 
c. PSL2 

PSL 2 includes all the requirements of PSL 1 plus addi- 
tional practices currently being implemented by a broad 


(Text continues on page 1-4) 
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SUBSURFACE SAFETY VALVE 
CONTROL LINE OUTLET 


eon 
wel 


. BACK PRESSURE |—_—+ TUBING HEAG ADAPTER 
VALVE PREPARATION iar he 

LOCK SCREW 

TUBING HANGER PACKOFF 

EXTENDED NECK TUBING HANGER 


W/DOWN HOLE SAFETY VALVE 
CONTROL LINE 


ry 


i 3 
= 


_ 
nS tee bo oe a 
ua % 
FRA. 


STUDDED SIDE OUTLET 


SUBSURFACE SAFETY ____, 


VALYV! nT 
eee INE, BOTTOM CASING PACKOFF 


TUBING HEAD SPOOL 


DOUBLE STUDDED ADAPTER 


ANNULAR CASING PACKOFF 


= 
Si 


CASING HANGER (SLIP STYLE} 


SA 
427, 


TRREADED OUTLET CONNECTION 


CASING HEAD HOUSING 


mene i Mare. 


SURFACE CASING 


WELLHEAD SUPPORT 
PLATE 


EXTENDED NECK TUBING HANGER SEAL 


ANNULAR TUBING HANGER SEAL 
TUBING HANGER iMANDREL) 
TUGING HEAO SPOOL 


FLANGED OUTLET CONNECTION 


BACK PRESSURE 
VALVE PROFILE 


STUOOED SIDE 
OUTLET CONNECTION 


TUBING 
@OTTOM CASING PACKOFF 


ANNULAR CASING PACKOFF 
CASING HANGER IMANOREL) 
CASING HEAD SPOOL 


mame INNER CASING 
INTERMEDIATE CASING 
BOTTOM CASING PACK OFF 


FLANGED END CONNECTION 


ANNULAR CASING PACKOFF 


CASING HANGER (SLIP STYLE) 


THREADED OUTLET CONNECTION 


CASING HEAD HOUSING 


SURFACE CASING 


TUBING 
TUBING PACKOFF 
AETAINER 


TUBING PACKOFF 


TUBING MANGER 
(SLIP STYLE) 


TUBING HEAD ADAPTER 


TUBING 


TUBING HEAD ADAPTER 


TUBING HANGER 
MANOREL SEALS 


TUBING HANGER 
MANOREL 


LOCKDOWN SCREW 


WRAP-AROUND 
HANGEA-PACKOFF 


TUGING 


Figure 1.1—Typical Wellhead Assembly Nomenclature 
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GAUGE VALVE 


TOP CONNECTION 


SWAB OR CROWN VALVE 
(FLOWLINE VALVE) 


(eee NOTE) sesmimaasmeacas 


TT TTT 


WING CHOKE 
VALVE 
(FLOWLINE VALVE) 


MASTER VALVE 
(FLOWLINE VALVE) 


TUBING HEAD ADAPTER 


Figure 1.2—Typical Christmas Tree Nomenclature 
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spectrum of the industry for service conditions recommended 
in Appendix A of this specification. 
d. PSL3 

PSL 3 includes all the requirements of PSL 2 plus addi- 
tional practices currently being implemented by a broad spec- 
trum of users for the service conditions recommended in 
Appendix A of this specification. 
e. PSL4 

PSL 4 includes all the requirements of PSL 3 plus addi- 
tional practices currently being implemented by a broad spec- 
trum of users for the service conditions recommended in 
Appendix A of this specification. 


1.4 INTERCHANGEABILITY 


A decimal/inch system is the standard for the dimensions 
shown in this specification. Nominal sizes will continue to 
be shown as fractions. This change from previous editions of 
API Spec 6A reflects current widespread industry practice. 
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It is not intended that this modify the fractional dimen- 
sions or tolerances from earlier editions. Table 4.4 gives frac- 
tion to decimal equivalence. For the purposes of this 
specification, the fractions and their decimal equivalents are 
equal and interchangeable. Metric conversions and dimen- 
sional tables are in Appendix B. Millimeter dimensions in 
this specification are based on the original fractional inch de- 
signs. Functional dimensions have been converted exactly 
into the metric system to insure interchangeability of prod- 
ucts manufactured in inch and metric systems. 

All parts whose physical dimensions conform to the inch 
Tables incorporated into the body of this specification or to 
the metric tables in Appendix B are acceptable under this 
specification. 


1.5 APPENDICES 


Appendices to this specification are not requirements. 
They are included only as guidelines or information. 
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2 References 
2.1 GENERAL 


Only those reference standards listed in Section 2.2 are 
considered part of this specification. Documents (sub-tier) 
that are referenced by those documents are not considered 
part of this specification. 

When the latest edition is specified it may be used on is- 
sue and shall be mandatory 6 months from the date of revi- 
sion. The replaced edition may be used up to 6 months from 
the date of the latest revision. 


2.2 REFERENCE STANDARDS 


This specification includes by reference, either in total or 
in part, other API, industry and government standards listed 
below: 

The latest edition of these standards shall be used unless 
otherwise noted below: 


API 
Spec5B Threading, Gaging, and Thread In- 
spection of Casing, Tubing and Line 
Pipe Threads 
Spec5CT Casing and Tubing 
Spec 5L_ Line Pipe 
ANSI 
B1.1 Unified Standard Inch Screw Threads 
B1.2 Gages and Gaging for Unified Inch 
Screw Threads 
ASME/ANSI 
B18.2.2 Square and Hex Nuts 
ASME! 


Boiler and Pressure Vessel Code, Sect. V, Nondestructive 
Testing, Article 5, UT Examination 
Methods for Materials and Fabrication 
Para. T522 & T542 

Boiler and Pressure Vessel Code, Section VIII, Division I 
a) Part UG-101; Proof Tests to 
Establish Maximum Allowable 
Working Pressure 
b) Appendix 4: Rounded Indication 
Charts Acceptance Standard for Radio- 
graphically Determined Rounded 
Indications in Welds. 

Boiler and Pressure Vessel Code, Section VIH, Division 2: 
Pressure Vessels — Alternate Rules 
a) Appendix 4: Design Based on Stress 
Analysis 
b) Appendix 6: Experimental Stress 
Analysis 


'American Society of Mechanical Engineers, 1950 Stemmons Freeway, 
Dallas, Texas 75207. 
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Boiler and Pressure Vessel Code, Section IX, Welding and 
Brazing Qualifications. 


ASNT? 

SNT-TC-1A Personnel Qualification and Certifica- 
tion in Nondestructive Testing, 1984 or 
latest edition 

ASTM3 
A193 Alloy Steel and Stainless Steel Boiting 
Materials for High Temperature Ser- 
vice 
A194 Carbon Alloy Steel Nuts for Bolts for 
High Pressure Temperature Service 
A307 Carbon Steel Externally Threaded 
Standard Fasteners 
A320. Alloy Steel Bolting Materials for Low 
Temperature Service 
A370 Standard Methods and Definitions for 
Mechanical Testing of Steel Products 
A388 Recommended Practice for Ultrasonic 
Examination of Heavy Steel Forgings 
A453 Bolting Materials, High Temperature, 
50 to 129 ksi Yield Strength, with Ex- 
pansion Coefficients Comparable to 
Austenitic Steels 
A609 = Specification for Ultrasonic Examina- 
tion for Carbon and Low-Alloy Steel 
Castings 
A703/A703M Specification for Steel Castings, Gen- 
eral Requirements, for Pressure Con- 
taining Parts 
D395 Rubber Property—-Compression Set 
D412 Rubber Properties in Tension 
D471 = Rubber Property—Effect on Liquids 
D573. Rubber—Deterioration in an Air Oven 
D865 Rubber—Deterioration by Heating in 
Alr (Test Tube Enclosure) 
D1414 Rubber O-Rings 
D1415 Rubber Property—international Hard- 
ness 
D1418 Rubber and Rubber Latices—Nomen- 
clature 
D2240 Rubber Property—Durometer Hard- 
ness 
E10 Standard Test Methods for Brinell 
Hardness of Metallic Materials 
E18 Standard Test Methods for Rockwell 


Hardness and Rockwell Superficial 
Hardness of Metallic Materials 


2American Society for Nondestructive Testing, 4153 Arlingate Plaza, 
Columbus, Ohio 43228-0518. 

3American Society of Testing and Materials, 1916 Race Street, Philadelphia, 
Pennsylvania 19103-1187. 
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E 92 


E94 


E 140 


E 165 


E 186 


E 280 


E 428 


E 446 


E 709 


E747 


Standard Test Method for Vickers 
Hardness of Metallic Materials 
Standard Practice for Radiographic 
Testing 

Standard Hardness Conversion Tables 
for Metals 

Standard Practice for Liquid Penetrant 
Inspection 

Standard Reference for Heavy Wailed 
(2 to 4!l2 in.) (ST to 114 mm) Steel 
Castings 

Standard Reference Radiographs for 
4!/2 to 12" (114 to 305 mm) Steel Cast- 
ings 

Standard Recommended Practice for 
Fabrication and Control of Steel Ref- 
erence Blocks Used in Ultrasonic In- 
Spection 

Standard Reference Radiographs for 
Steel Castings up to 2 in. in Thickness 
Standard Recommended Practice for 
Magnetic Particle Examination 
Standard Method for Controlling Qual- 
ity of Radiographic Testing Using Wire 
Penetrameters 


Quality Standard for Steel Castings for 


Valves, Flanges and Fittings and other 
Piping Components (Visual Method) 
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MIL-STD 
105D Sampling Procedures and Tables for 
Inspection by Attributes 
NACE4 
MR-01-75 Sulfide Stress Cracking Resistant 


Metallic Materials for Oilfield Equip- 
ment 


2.3 REQUIREMENTS 


Requirements of other standards included by reference in 
this specification are essential to the safety and interchange- 
ability of the equipment produced. 


2.4 EQUIVALENT STANDARDS 


Standards referenced in this specification may be replaced 
by other international or national standards that can be shown 
to meet or exceed the requirements of the referenced stan- 
dard. Manufacturers who use other standards in lieu of stan- 
dards referenced herein are responsible for documenting the 
equivalency of the standards. 


4National Association of Corrosion Engineers, P. O. Box 218340, Houston, 
Texas 77218. 
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3 Abbreviations/Definitions 
3.1 ABBREVIATIONS 


@ at 

ANSI American National Standards Institute 

API American Petroleum Institute 

ASME American Society of Mechanical Engi- 
neers 

ASME/SPPE refers to the program described in ASME 
SPPE 1 and 2 

ASNT American Society for Nondestructive 
Testing 

ASTM American Society for Testing and Mate- 
rials. 

AWS American Welding Society 

CG cubic centimeters 

degrees F degrees Fahrenheit (° F) 

ID inside diameter 

max. maximum 

MIL-STD Military Standard, U.S.A. 

min. minimum 

MSS Manufacturers Standardization Society 
of the Valve and Fittings Industry 

NACE National Association of Corrosion Engi- 
neers 

NDE nondestructive examination 

oD outside diameter 

OEC other end connector 

PR1 Performance Requirement Level One 

PR2 Performance Requirement Level Two 

psi pounds per square inch 

PSL Product Specification Level 

SSV surface safety valve 

temp temperature 

USV underwater safety valve 

3.2 DEFINITIONS 
3.2.1. acceptance criteria: Defined limits placed on 


characteristics of materials, products, or services. 


COPYRIGHT 2000 American Petroleum Institute 


April 03, 


2000 07:10:01 


3.2.2 accessible wetted surface: Those wetted sur- 
faces which could be viewed for NDE purposes by direct line 
of sight. This excludes test ports, control line ports, lockdown 
screw holes and other penetrations of these types. 


3.2.3 actuator: A mechanism for the remote or auto- 
matic operation of a valve or choke. 


3.2.4 adapter: A pressure containing piece of equipment 
having end connections of different nominal sizes and/or 
pressure ratings, used to connect other pieces of equipment 
of different API nominal sizes and/or pressure ratings. 


3.2.5 annular packoff: A mechanism that seals off an- 
nular pressure between the OD of a suspended tubular mem- 
ber or hanger and the ID of the head or spool through which 
the tubular member passes or hanger is suspended. 


3.2.6 API monogram: A registered mark of the Ameri- 
can Petroleum Institute, API. 


3.2.7. as shipped condition: The condition of the prod- 
uct or equipment when it is ready for shipment. 


3.2.8 authorized facility: A facility authorized under 
the applicable quality assurance program specified by the op- 
erator on the purchase order (applicable to SSV/USV equip- 
ment). 


3.2.9 authorized quality assurance program: API 
or SSPE Quality Program (applicable to SSV/USV equip- 
ment). 


3.2.10 back pressure valve: A check valve that is in- 
stalled through the christmas tree, into the tubing hanger, and 
prevents well fluids from flowing out of the well. 


3.2.11 body: Any portion of API Spec 6A equipment be- 
tween end connections, with or without internal parts, which 
contains well-bore pressure. 


3.2.12 bolting: Threaded fasteners (studs, nuts, bolts and 
capscrews) used to assemble pressure containing parts or join 
end or outlet connections. 


3.2.13 bonnet: A pressure-containing closure for a body, 
other than an API end or outlet connection. 


3.2.14 bottom casing packoff: A mechanism that 
seals off annular pressure between the OD of a suspended 
tubular member or hanger and the ID of the spool or tubing 
head adapter being placed over the suspended tubular or 
hanger. 


3.2.15 bottom hole test adapter: See Top Connector. 


3.2.16 calibration: Comparison and adjustment to a 
standard of known accuracy. 


3.2.17 carbon steel: An alloy of carbon and iron con- 
taining a maximum of 2% carbon, 1.65% manganese, and 
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residual quantities of other elements, except those intention- 
ally added in specific quantities for deoxidation (usually sil- 
icon and/or aluminum). 


3.2.18 casing: Pipe used in wells to seal off the bore- 
hole. 


3.2.19 casing hangers, threaded (mandrel): A 
mechanism used to support a casing string in a casing head 
by means of a male or female thread attached to the casing. 


3.2.20 casing hangers (slips): A mechanism used to 
support a casing string in a casing head by gripping the pipe 
with wedge type members. 


3.2.21 casing head housing: Equipment attached to 
the uppermost end of the surface casing which serves to sus- 
pend and seal a casing string. 


3.2.22 casing head spool: Equipment attached to an- 
other casing head which serves to suspend and seal a sec- 
ondary casing string. 


3.2.23 casting: (1) An object at or near finished shape 
obtained by solidification of a substance in a mold. (2) Pour- 
ing molten metal into a mold to produce an object of desired 
shape. 


3.2.24 chemical analysis: Determination of the chem- 
ical composition of material. 


3.2.25 choke: Equipment used to restrict and control the 
flow of fluids. 


3.2.26 choke bean (flow bean): The replaceable ori- 
fice part used in positive chokes to control flow rates. 


3.2.27 choke trim: Pressure controlling choke compo- 
nents, including choke beans, used to control or regulate the 
flow of fluids. One-piece stems, and that segment of multi- 
piece stems that pass through the pressure boundary, are pres- 
sure containing components and shall be treated as stems. 


3.2.28 christmas tree: An assembly of valves and fit- 
tings attached to the uppermost connection of the tubing 
head, used to contro! well production. 


3.2.29 conformance: Compliance with specified re- 
quirements. 


3.2.30 connector, loose: A connector, as manufac- 
tured, not intended to be made integral with another piece of 
API Spec 6A equipment. There are blind, threaded, spacer, 
welding neck, flanged, studded, or other connected adapters. 


3.2.31 corrosion resistance alloys: Nonferrous- 
based alloys where any one or the sum of the specified 
amount of the following alloy elements exceeds 50%: tita- 
nium, nickel, cobalt, chromium, and molybdenum. 
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3.2.32 corrosion resistance ring grooves: Ring 
grooves lined with metal resistant to metal-loss corrosion. 


3.2.33 critical components: Those parts which have 
specified requirements in this document. 


3.2.34 cross: A pressure containing fitting with a mini- 
mum of four openings. Usually all four openings are at 90% 
to one another. 


3.2.35 crossover connector: An adapter with a re- 
stricted area sealing means and with a top connection pres- 
sure rating above that of the lower connection. 


3.2.36 crossover flange: A double or single studded 
adapter flange with a restricted area sealing means and with 
a top connection pressure rating above that of the lower con- 
nection. 


3.2.37 crossover spool: Flanged or other connected 
equipment with a restricted area sealing means, at or near the 
face of its lower flange. Crossover spools are also provided 
with suitable means to suspend and seal around an inner 
string of casing or tubing. A Crossover spool has a top con- 
nection with a pressure rating above that of the lower con- 
nection. 


3.2.38 date of manufacture: The date of manufac- 
turer’s final acceptance of finished equipment. 


3.2.39 date of repair/remanufacture: The date of re- 
pairer’s/remanufacturer’s final acceptance of finished equip- 
ment. 


3.2.40 dynamic seal: Seals in which motion exists rel- 
ative to the sealing surface after installation. 


3.2.41 end and outlet connections: Integral threads 
male or female; and flanges, studded or through-bolted; or 
any other means used to join together equipment that con- 
tains or controls pressure. 


3.2.42 equipment: Any single completed unit as defined 
in 1.2.1. 


3.2.43 fit: (1) The geometric relationship between parts. 
This would include the tolerance criteria used during the de- 
sign of a part and its mating parts. (2) The state of being ad- 
justed to or shaped for, this would include the tolerance 
criteria used during the design of a seal and its mating parts. 


3.2.44 flange: A protruding rim with holes to accept 
bolts and having a sealing mechanism used to join pressure 
containing equipment, with dimensions specified by API. 


3.2.45 flange, blind: A flange with no center bore, used 
to close off completely a flanged end or outlet connection. 


3.2.46 flange, loose: A flange, as manufactured, not in- 
tended to be made integral with another piece of API Spec 
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6A equipment. There are blind, threaded, spacer, welding 
neck, studded, or other connected adapter flanges. 


3.2.47 flange, threaded: A flange having a sealing face 
on one side and a female thread on the other for the purpose 
of joining flanged connections to threaded connections. 


3.2.48 flange, welding neck: A flange with a neck on 
the side opposite the sealing face prepared with a bevel to 
weld to corresponding pipe or transition pieces. 


3.2.49 forging: (1) Plastically deforming metal, usually 
hot, into desired shapes with compressive force, with or with- 
out dies. (2) A shaped metal part formed by the forging 
method. 


3.2.50 form: The essential shape of a produce including 
all its component parts. 


3.2.51. function: The operation of a product during ser- 
vice. 


3.2.52 gage and test port connections: Holes 
drilled and tapped into API Spec 6A equipment through 
which internal pressure may be measured or through which 
pressure may be applied to test the sealing mechanisms. 


3.2.53 hanger mandrel: That portion of a casing or tub- 
ing hanger which is attached by a threaded connection to the 
tubular string and forms the upper end of that tubular string. 


3.2.54 heat affected zone (HAZ): That portion of the 
base metal which has not been melted, but whose mechanical 
properties or microstructure has been altered by the heat of 
welding or cutting. 


3.2.55 heat (cast lot): Material originating from a final 
melt. For remelted alloys, a heat shall be defined at the raw 
material originating from a single remelted ingot. 


3.2.56 heat sensitive lockopen device: A device in- 
stalled on an SSV actuator to maintain the SSV valve in a full 
open position until exposed to sufficient heat to cause the de- 
vice to release and allow the SSV valve to close. 


3.2.57 heat treat lot: Material placed on loading or 
carry devices and moved as a batch through one heat treat- 
ment cycle. 


3.2.58 heat treatment (heat treating): Alternate steps 
of controlled heating and cooling of materials for the purpose 
of changing physical or mechanical properties. 


3.2.59 hold period: The period of time that the produce 
is subjected to pressure and isolated from the pressure source, 


3.2.60 hot working: Deforming metal plastically at a 
temperature above the recrystallization temperature. 


3.2.61 linear indication: A surface NDE indication in 
which the length is equal to or greater than three times its 
width. 


3.2.62 lock screws (tie-down screws): A series of 
threaded pins extending through the wall of a casing head or 
tubing head connection used to lock down hangers or ener- 
gize seals. 


3.2.63 low alloy steel: Steel containing less than 5% to- 
tal alloying elements, but more than specified for carbon 
steel. Although not generally considered a low alloy steel, 
steels with less than 11% chromium shall be included in this 
category. 


3.2.64 make-and-break: To connect and disconnect a 
connection. 


3.2.65 manufacturing operation: An activity involv- 
ing but not limited to the machining, welding, heat treating 
or other processes utilized to produce a finished product. 


3.2.66 material performance basis: Capabilities 
which must be demonstrated, as a minimum, for material to 
satisfy the criteria of this standard. 


3.2.67 multistage crossover spool: Flanged or other 
connected equipment with more than one restricted area seal- 
ing means to provide suitable means to suspend and seal 
around multiple inner strings of casing or tubing at several 
stages. A multistage crossover spool may have a top connec- 
tor with a pressure rating above that of the lower connector. 


3.2.68 objective evidence: The documented field ex- 
perience, test data, publications, finite element analysis 
(FEA), or calculations that verify a performance characteris- 
tics, as applicable. 


3.2.69 part: Individual pieces used in the assembly of 
single equipment units (e.g., body, bonnet, gate, stud, hand- 
wheel, etc., are parts of a valve). A part may also be a piece 
not in finished form. 


3.2.70 post weld heat treatment: Any heat treatment 
subsequent to welding, including stress relief. 


3.2.71 pressure-containing parts: Those parts whose 
failure to function as intended would result in a release of re- 
tained fluid to the atmosphere. Examples are bodies, bonnets, 
and stems. 


3.2.72 pressure-controlling parts: Those parts in- 
tended to control or regulate the movement of pressurized 
fluids, such as valve bore sealing mechanisms, choke trim, 
and hangers. 


3.2.73 pressure integrity: The structural and leak re- 
sistant capability of a product to contain applied pressure. 


3.2.74 pressure vessel quality: Metallic material 
specified for pressure containing or pressure controlling parts 
conforming to the applicable PSL requirement. 


3.2.75 qualified personnel: Individuals with charac- 
teristics or abilities gained through training, experience, or 
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both, as measured against the manufacturer/user/API estab- 
lished requirements. 


3.2.76 rated working pressure: The maximum inter- 
nal pressure equipment is designed to contain and/or control. 
Working pressure is not to be confused with test pressure. 


3.2.77 records: Retrievable information. 


3.2.78 relevant indication: Only those surface NDE in- 
dications with major dimensions greater than !/\5 in. (1.6 mm) 
shall be considered relevant. Inherent indications not associ- 
ated with a surface rupture (i.e., magnetic permeability vari- 
ations, nonmetallic stringers) are considered nonrelevant. If 
indications are believed to be nonrelevant, they shall be ex- 
amined by liquid penetrant surface NDE methods, or re- 
moved and reinspected, to prove their nonrelevancy. 


3.2.79 remanufacture: An activity involving disassem- 
bly, reassembly, and testing of API Spec 6A equipment with 
or without the replacement of parts where machining, weld- 
ing, heat treating, or other manufacturing operations are em- 
ployed. Remanufacture does not include the replacement of 
bodies. 


3.2.80 repair: An activity involving disassembly, re- 
assembly, and testing of API Spec 6A equipment with or 
without the replacement of parts. Repair does not include ma- 
chining, welding, heat treating, other manufacturing opera- 
tions or the replacement of bodies. 


3.2.81 repair level: Generic term for the level that 
equipment will be repaired or remanufactured to under this 
specification. See 11.2. 


3.2.82 repairer/remanufacturer: The principal agent 
in the repair and remanufacture of API Spec 6A equipment 
who chooses to be in compliance with API Spec 6A. 


3.2.83 replacement part: Parts used to repair/remanu- 
facture a piece of equipment that meets the API Spec 6A re- 
quirement for the applicable repair/remanufacture 
Specification Level (RL). See 11.2. 


3.2.84 restricted area sealing means or restricted 
area packoff: A packoff or other device used to isolate 
higher pressure from a lower pressure, and to limit pressure 
imposed loads on connectors or areas of a lower pressure rat- 
ing. A seal which encloses a pressure containment area 
smaller than the adjacent API ring gasket or connector seal. 


3.2.85 retained fluid: The actual fluid produced by a 
well. 


3.2.86 room temperature: Any temperature between 
40°F and 120°F (4°C and 50°C), 


3.2.87 rounded indication: A surface NDE indication 
which is circular or elliptical with its length less than 3 times 
the width. 


3.2.88 serialization: Assignment of a unique code to in- 
dividual parts and/or pieces of equipment to maintain 
records. 


3.2.89 shall: In this document the word “shall” is used to 
indicate requirements which must be satisfied or performed 
in order to comply with this specification. 


3.2.90 spacer: A pressure containing piece of equipment 
used to connect and provide separation between other pieces 
of equipment. 


3.2.91 specified material: The material meeting a par- 
ticular performance requirement(s) as specified by a manu- 
facturer or industry standard. 


3.2.92 stainless steel: Steel containing chromium 
(more than 119%) to render the steel corrosion resistant. Other 
elements may be added to secure special properties. 


3.2.93 static seal: Seals in which no motion exists rela- 
tive to sealing surfaces after installation. 


3.2.94 stress corrosion cracking: The cracking 
which results from a combination of corrosion and stress. 


3.2.95 stress relief: Controlled heating of material toa 
predetermined temperature for the purpose of reducing any 
residual stresses after welding. 


3.2.96 studded-flange connections: Flanged end 
and outlet connections in which thread anchored studs 
screwed into tapped holes replace the holes for bolt studs. 


3.2.97 substantive change: A change identified by the 
manufacturer which affects the performance of the product 
in the intended service. 


3.2.98 sulfide stress cracking: Cracking of metallic 
materials due to exposure to hydrogen sulfide containing flu- 
ids. 


3.2.99 surface safety valve (SSV): An automatic 
wellhead valve assembly which will close upon loss of power 
supply. When used in this specification it includes SSV valve 
and SSV actuator. 


3.2.100 SSV/USV actuator: The device which causes 
the SSV/USV valve to open when power is supplied and to 
automatically close when power is lost or released. 


3.2.101 SSV/USV valve: The portion of the SSV/USV 
which contains the wellstream and shuts off flow when 
closed. 


3.2.102 tee: A pressure containing fitting with three 
openings. Two openings opposite one another to form the run 
portion of the tee, and one opening at 90° to the line of the 
run. Tees may be threaded, flanged, studded-flange or con- 
nected by other end connectors. 


3.2.103 test agency: Any independent third party 
which provides a test facility and administers a testing 
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program which meets the Class 2 SSV/USV valve verifica- 
tion test requirements of this specification. 


3.2.104 top connector: The uppermost fitting of a 
christmas tree which allows full bore access to the christmas 
tree. Top Connectors may be supplied with API or other end 
connectors. 


3.2.105 traceability, job lot: The ability for parts to be 
identified as originating from a job lot which identifies the 
included heat(s). 


3.2.106 tubing: Pipe used in wells to conduct fluid from 
the well’s producing formation into the christmas tree. Tub- 
ing is distinguished from casing is being susceptible to ma- 
nipulation under operating conditions; whereas, casing is 
ordinarily considered a fixed or permanent installation. 


3.2.107 tubing hanger, threaded (mandrel): A 
mechanism used to support a tubing string in a tubing head 
by means of a male or female thread attached to the tubing. 


3.2.108 tubing head adapter: That equipment which 
adapts the uppermost connection of a tubing head to the low- 
ermost valve of the christmas tree. 


3.2.109 tubing head spool: A piece of equipment at- 
tached to the uppermost casing head or smallest casing string 
which serves to suspend the tubing and to seal the annular 
space between the tubing and casing. 


3.2.110 underwater safety valve (USV): An auto- 
matic valve assembly (installed at an underwater wellhead 
location) which will close upon loss of power supply. When 
used in this specification, this includes the USV valve and 
USV actuator. 


3.2.111. valve bore sealing mechanism: Those in- 
ternal valve parts which close off the flow through the valve 
bore, such as gates, balls, plugs, poppets, flappers, and their 
respective seats. 


3.2.112 valve, check: A valve that permits fluid to flow 
freely in one direction and contains a mechanism to auto- 
matically prevent flow in the other direction. 


3.2.113 valve, crown: The uppermost valve on the ver- 
tical bore of the christmas tree above the flowline outlet. 


3.2.114 valve, full-bore: A valve whose closure mech- 
anism has the same bore dimension as the valve body. 


3.2.115 valve, gate: A valve assembly with a gate oper- 
ating within the body, 90° to the conduit, to effect a closure. 


3.2.116 valve, master: The lowermost valve on the ver- 
tical bore of the christmas tree. It is used to completely shut 
in the well. 


3.2.117 valve, plug: A valve assembly with a plug 
(straight, tapered, ball, etc.) permanently mounted across the 
conduit so that when rotated 90° it effects a closure. 
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3.2.118 valve, reduced opening: A valve with either a 
regular or venturi type opening, either circular or noncircu- 
lar, through the closure mechanism, 


3.2.119 valve, swab: See definition for valve, crown. 


3.2.120 valve, venturi: A valve with a reduced opening, 
in which the transformation from the full opening ends to the 
reduced closure area is well streamlined to reduce pressure 
loss. 


3.2.121 valve, wing: A valve located on the christmas 
tree, but not in the vertical run, which can be used to shut off 
well flow. 


3.2.122 visual examination: Examination of parts and 
equipment for visible defects in material and workmanship. 


3.2.123 volumetric nondestructive examination: 
Examination for internal material defects by methods such as 
radiography and/or ultrasonic testing. 


3.2.124 weld, fabrication: A weld joining two or more 
parts. 


3.2.125 weld, nonpressure containing: A weld, the 
absence of which will not reduce the pressure containing in- 
tegrity of the part. 


3.2.126 weld, pressure-containing: A weld, the ab- 
sence of which will reduce the pressure containing integrity 
of the part. 


3.2.127 weld groove: An area between two metals to be 
joined that has been prepared to receive weld filler metal. 


3.2.128 weld joint: A description of the way compo- 
nents are fitted together in order to facilitate joining by weld- 
ing. 

3.2.129 welding: The fusion of materials, with or with- 
out the addition of filler materials. 


3.2.130 wellhead: A wellhead is all permanent equip- 
ment between the uppermost portion of the surface casing 
and the tubing head adapter connection. 


3.2.132 wetted surface: Any surface which will be in 
contact with pressurized well fluid either by design or be- 
cause of internal seal leakage. 


3.2.133 wrought products: Products shaped by means 
of forging. 


3.2.134 wrought structure: One that contains no cast 
dendritic structure. 


3.2.135 yield strength: The stress level measured at 
room temperature, expressed in pounds per square inch of 
loaded area, at which material plastically deforms and will 
not return to its original dimensions when the load is re- 
leased. All yield strengths specified in this standard shall be 
considered as being the 0.2% yield offset strength per ASTM 
A370. 
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4 Design and Performance—General 
Requirements 


4.1 PERFORMANCE REQUIREMENTS— 
GENERAL 


Performance requirements are specific and unique to the 
product in the as shipped condition. All products shall be de- 
signed to perform according to the requirements of this sec- 
tion and Section 10 while in the pressure and temperature 
ranges and the test fluids consistent with the material class in 
Table 4.3 for which they are rated. Other requirements in- 
clude load capability, cycles, and operating force or torque. 
There are two Performance Requirement Levels, PR1 and 
PR2. The latter represents more rigorous performance re- 
quirements. 


4.2 SERVICE CONDITIONS 
4.2.1. Pressure Ratings 


a. General 
Equipment shall be designed to operate in only the fol- 
lowing maximum rated working pressures: 


c. Design Considerations 

The design shall take into account the effects of pressure 
containment and other pressure-induced loads. Specialized 
conditions shall also be considered, such as pressure rating 
changes in crossover connectors and pressurizing with tem- 
porary test plugs. The effects of external loads (i.e., bending 
moments, tensions, etc.) on the assembly of components are 
not within the scope of this document. 


4.2.2 Temperature Ratings 


a, General 

Equipment shall be designed to operate in one or more of 
the specified temperature ratings with minimum and maxi- 
mum temperatures as shown in Table 4.2. 

Minimum temperature is the lowest ambient temperature 
to which the equipment may be subjected. Maximum tem- 
perature is the highest temperature of the fluid that may di- 
rectly contact the equipment. 

b. Design Considerations 

The design shall consider the effects of differential ther- 
mal expansion from temperature changes and temperature 
gradients which the equipment would experience in service. 


psi MPa 4.2.3. Material Class Ratings 
2,000 13.8 a. General 
na aes Equipment shalt be designed with materials, including 
10,000 69.0 metallics, which meet requirements set forth in Table 4.3. 
eats eee Table 4.3 does not define either the present or the future well- 
, 138, 


b. API Threaded Equipment Limitations 

Equipment designed with internal API threaded end and 
outlet connections shall be limited to the thread sizes and 
rated working pressures in Table 4.1. Ratings do not include 
tubing and casing hangers. 


head environment, but provides materials classes for in- 
creasing levels of severity of service conditions and relative 
corrosivity. 

Provided the mechanical properties can be met, stainless 
steels may be used in place of carbon and low alloy steels and 


Table 4.1—Pressure Ratings for Internal API Threaded End or 
Outlet Connections 


(1) (2) 


3) (4) (5) 


Rated Rated 
Size Size Working Working 
Type of API (in.) (mm) Pressure Pressure 
Thread N.PS. OD (psi) (MPa) 
Line Pipe 2 21.3 10,000 69.0 
(Nominal 3e-2 26.7 - 60.3 5,000 34,5 
Sizes) 212-6 73.0 -168,3 3,000 20.7 
Tubing, Nonupset, 1.050 - 4!/2 26.7 -114.3 5,000 34.5 
and Ext. Upset 
Rnd. Thd. 
Casing 
(8 Round, 4'/2 — 103/4 114.3 — 273.0 5,000 34.5 
Buttress, and 
Extreme 113/4~ 13448 298.5 — 339.7 3,000 20.7 
Line) 16 - 20 406.4 - 508.0 2,000 13.8 
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also corrosion resistant alloys may be used in place of statn- 
less steels. 
b. Material Classes 

Choosing material classes is the ultimate responsibility of 
the user. In making these selections, the user should consider 
the various environmental factors and production variables 
listed in Appendix A. 


4.3. DESIGN METHODS 
4.3.1 Flanges 


API Flanges have been designed in accordance with de- 
sign criteria and methods developed by the API Committee 
on Standardization of Valves and Wellhead Equipment. 


4.3.2 Casing Hangers, Tubing Hangers, Lock 
Screws, and Stems 


Casing hangers, tubing hangers, lock screws, and stems 
shall be designed to satisfy the manufacturer’s documented 
performance characteristics and service conditions as in 4.2. 


Tabie 4.2-——Temperature Ratings 
() (2) (3) 


The manufacturer shall specify methods to be used in design 
which are consistent with accepted engineering practices. 


4.3.3 Other End Connectors, Bodies, and 
Bonnets 


Other end connectors, bodies, and bonnets shall be de- 
signed in accordance with one or more of the following 
methods: 


Note: In the event stress levels calculated by these methods exceed the al- 
lowable stresses, other methods identified by the manufacturer shall be used 
to justify these stresses. Fatigue analysis and localized bearing stress values 
are beyond the scope of this specification. 


4.3.3.1 ASME 


The design methodology as described in the ASME Boiler 
and Pressure Vessel Code, Section VIII, Division 2, Ap- 
pendix 4, may be used for design calculations for pressure 
containing equipment. Design allowable stresses shall be 
limited by the following criteria: 


Sp = 0.83Sy and S,, = 2 Sa 


Where: 


S,, = design stress intensity at rated working pressure. 
S7 = maximum allowable general primary membrane 
stress intensity at hydrostatic test pressure. 


CRs Rae Sy = material minimum specified yield strength. 
°F °C : 
Temperature. —§ ————__—_—_—_—_—_—_——— Ss ——_— 4.3.3.2 Distortion Energy Theory 
Classification Min. Max. Min. Max. 
K _ te 180 60 is 82 The distortion energy theory method may be used for de- 
L -50 to 180 -46 to 82 sign calculations for pressure containing equipment. Rules 
t es - to 180 Pa é to 82 for the consideration of discontinuities and stress concentra- 
oom Temperature oom Temperature . : 
5 0 Ae 150 “18 ‘o 66 tions are beyond the scope of this paragraph. However, the 
T 0 to 180 ~18 to 82 basic pressure vessel wall thickness may be sized by 
U 0 to 250 -18 to 121 
Vv 35 to 250 2 to 121 


Table 4.3—Material Requirements 
Minimum Material Requirements 


Body, Bonnet, End and 
Outlet Connections 


Pressure Controlling Parts, Stems 
Materials Class and Mandrel Hangers 
AA-General Service 
BB-General Service 
CC-General Service 
DD-Sour Service 


Carbon or low alloy steel 
Carbon or low alloy steel 
Stainless steel 

Carbon or low alloy steel> 
EE-Sour Service Carbon or low alloy steel> Stainless steel> 
FF-Sour Service* Stainless steel? Stainless steel> 
HH-Sour Service? CRAs? CRAs? 


Carbon or low alloy steel 
Stainless steel 

Stainless steel 

Carbon or low alloy steel? 


*As defined by NACE Standard MRO175. 
bin compliance with NACE Standard MRO175., 
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combining triaxial stresses based on hydrostatic test pressure 
and limited by the following criterion: 


Se = Sy 


Where: 


Sg = maximum allowable equivalent stress at the most 
highly stressed distance into the pressure vessel 
wall, computed by the distortion energy theory 
method. 

Sy = material minimum specified yield strength. 


4.3.3.3 Experimental Stress Analysis 


Experimental stress analysis as described in the ASME 
Boiler and Pressure Vessel Code, Section VIII, Division 2, 
Appendix 6 may be used as an alternate method. 


4.3.3.4 Design Qualification by Proof Test 


As an alternative to the analytical methods above, the 
pressure rating of equipment may be determined by the use 
of a hydrostatic test at elevated pressure, using the following 
procedure: 


4.3.3.4.1 Test Vessel 


The vessel or vessel part for which the maximum allow- 
able working pressure is to be established shall not previ- 
ously have been subjected to a pressure greater than 11/2 
times the desired or anticipated maximum allowable work- 
ing pressure. 


4.3.3.4.2 Determination of Yield Strength 


a. Method 

The yield strength of the material in the part tested shall 
be determined in accordance with the method prescribed in 
the applicable material specification. 
b. Specimen Preparation 

Yield strength so determined shall be the average from 
three or four specimens cut from the part tested after the test 
is completed. The specimens shall be cut from a location 
where the stress during the test has not exceeded the yield 
strength. The specimens shall not be flame cut because this 
might affect the strength of the material. 
c. Alternative Specimens 

When excess stock from the same piece of material is 
available and has been given the same heat treatment as the 
pressure part, the test specimens may be cut from this excess 
stock. The specimen shall not be removed by flame cutting 
or any other method involving sufficient heat to affect the 
properties of the specimen. 
d. Exemption 

If yield strength is not determined by test specimens, an 
alternative method is given in 4.3.3.4.3 for evaluation of 
proof test results to establish the maximum allowable work- 
ing pressure. 


4.3.3.4.3 Test Procedure 


a. Instrumentation 

Strains shall be measured in the direction of the maximum 
stress as close as practical to the most highly stressed loca- 
tions by means of strain gages of any type capable of indi- 
cating strains to 0.00005 in//in. 50 microstrain (We) (0.005%). 
The manufacturer shall document the procedure used to de- 
termine the location or locations at which strain is to be mea- 
sured, and the means to compensate for temperature and 
hydrostatic pressure imposed on the gages. 
b. Application of pressure 

The hydrostatic pressure in the vessel or vessel part shall 
be increased gradually until approximately one-half the an- 
ticipated working pressure is reached. Thereafter, the test 
pressure shall be increased in steps of approximately one- 
tenth or less of the rated working pressure until the pressure 
required by the test procedure is reached. 
c. Observations 

After each increment of pressure has been applied, read- 
ings of the strain gages and the hydrostatic pressure shall be 
taken and recorded. The pressure shal] then be released and 
any permanent strain at each gage shall be determined after 
any pressure increment that indicates an increase in strain for 
this increment over the previous equal pressure increment. 
Only one application of each increment of pressure is re- 
quired. 
d. Records 

Two curves of strain against test pressure shall be plotted 
for each gage line as the test progresses, one showing the 
strain under pressure and one showing the permanent strain 
when the pressure is removed. The test may be discontinued 
when the test pressure reaches the value H which will, by the 
formula, justify the desired working pressure, but shall not 
exceed the pressure at which the plotted points for the most 
highly strained gage line reaches 0.2% strain. 
e. Resulting rating 

The maximum allowable working pressure P for parts 
tested under this paragraph shall be computed by one of the 
following formulas: 


If the average yield strength is determined in accordance 
with 4.3.3.4.2: 


P =0.5H(¥/Y,) 


If the actual average yield strength is not determined by 
test specimens: 


P=0.4H 


Where: 


H = Hydrostatic test pressure at which this test was 
stopped in accordance with 4.3.3.4.3b. 

Y, = Specified minimum yield strength. 

Y,, = Actual average yield strength from test specimens. 
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4.3.4 Closure Bolting 


The maximum allowable tensile stress for closure bolting 
shall be determined considering initial boltup, rated working 
pressure, and hydrostatic test pressure conditions. Bolting 
stresses, based on the root area of the thread, shall not exceed 
the following limit: 


S4 = 0.83 Sy 


Where: 


S, = Maximum allowable tensile stress. 
Sy = Bolting material specified minimum yield strength. 


Bolting stresses shall be determined considering all load- 
ing on the closure including pressure acting over the seal 
area, gasket loads and any additive mechanical and thermal 
loads. 


4.3.5 Other Parts 


All other pressure containing parts and all pressure con- 
trolling parts shall be designed to satisfy the manufacturer’s 
documented performance characteristics and the service con- 
ditions in 4.2. The manufacturer shall specify methods to be 
used in design which are consistent with accepted engineer- 
ing practices. 


4.3.6 Specific Equipment 


Refer to the individual sections of equipment-specific re- 
quirements, Section 10 for additional design requirements. 


4.4 MISCELLANEOUS DESIGN INFORMATION 
4.4.1. General 


End and outlet connections shall be an integral part of the 
body or attached by welding which meets requirement of 
Section 6. PSL 4 equipment design shall not utilize fabrica- 
tion welding. 


4.4.2 Fraction to Decimal Equivalence 


Table 4.4 gives the equivalent fraction and decimal val- 
ues. 


4.4.3 Tolerances 


Unless otherwise specified in the appropriate table or fig- 
ure, the following tolerances shall apply: 


Inch Metric 
Dimension _ Tolerance (in.) Dimension Tolerance (mm) 
XXX £0.02 X.X 10.5 
X.XXX +0.005 XXX t0.1 


4.4.4 Bolting 
4.4.4.1 API End and Outlet Bolting 


a. Hole Alignment 


End and outlet bolt holes for API flanges shall be equally 
spaced and shall straddle common center lines. 
b. Stud Thread Engagement 

Stud thread engagement length into the body for API stud- 
ded-flanges shall be a minimum of one times the outside di- 
ameter of the stud. 


4.4.4.2 Other Bolting 


The stud thread anchoring means shall be designed to sus- 
tain a tensile load equivalent to the load which can be trans- 
ferred to the stud through a fully engaged nut. 


4.4.5 Test, Vent, injection, and Gage Connections 
4.4.5.1 Sealing 


All test, vent, injection, and gage connections shall pro- 
vide a leak tight seal at the hydrostatic test pressure of the 
equipment in which they are installed. 


4.4.5.2 Test and Gage Connection Ports 


a. 10,000 psi (69.0 MPa) and Below 

Test and gage connection ports for 10,000 psi (69.0 MPa) 
working pressure and below shall be internally threaded in 
conformance with the methods specified in 10.2 and shall not 
be less than !/2 in. nominal API line pipe. High pressure con- 
nections as described in 4.4.5.2b may also be used. 
b. 15,000 and 20,000 psi (103.4 and 138.0 MPa) 

Test and gage connections for 15,000 and 20,000 psi 
(103.4 and 138.0 MPa) working pressure shall be in accor- 
dance with 10.11. 


4.4.5.3 Vent and Injection Ports 


Vent and injection ports shall meet the requirements of the 
manufacturer’s specifications. 


4.5 DESIGN DOCUMENTATION 


Documentation of designs shall include methods, as- 
sumptions, calculations, and design requirements. Design re- 
quirements shal! include but not be limited to those criteria 
for size, test and operating pressures, material, environmen- 
tal and API specification requirements, and other pertinent 
requirements upon which the design is to be based. Design 
documentation media shall be clear, legible, reproducible and 
retrievable. Design documentation retention shall be for 5 
years after the last unit of that model, size and rate working 
pressure is manufactured. 


4.6 DESIGN REVIEW 


Design documentation shall be reviewed and verified by 
any qualified individual other than the individual who cre- 
ated the original design. 


4.7 DESIGN VERIFICATION 


Manufacturers shall document their verification proce- 
dures and the results of performance verification of designs. 
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Table 4.4—Fraction to Decimal Conversion Chart 


To3 To 2 
4ths 8ths 16ths 32nds 64ths Places Places 
— — — — 1/64 O16 02 
— _— —_ '/32 — 031 03 
—_ _ — — 364 .047 05 
_ — M16 _ _ 062 06 

7 ~ — _ — 5/64 078 08 
_— —_ —_ 3/32 — 094 09 
_ — —_ _ N64 109 11 
— 1/g — — _ 125 i2 
— —_ — _— 9/64 141 14 
— — —_ 5/32 —_ 156 16 
_— —_ — U/64 172 17 
—_— —_— 3/16 —_— —_ 188 19 
= _ — — 13/64 .203 20 
—_ — — 7132 — 219 22 
— —_ — S 15/64 .234 23 

\f4 — Sie _ _— .250 25 
— — _— _ 17/64 266 27 
—_ _— _ 9/32 _— 281 28 
—_ — _— _ 19/64 297 30 
—_— — 5/16 —_ — 312 31 
— — a — 21/64 328 33 
— _ _ 11/32 —_ 344 34 
—_— — _ _ 23/64 359 36 
_ 3a — —_ _ 375 38 
_— — — — 25/64 391 39 
— _ _— 13/39 — 406 41 
— —_ —_— _ 27/64 422 42 
_ _— Ne —_ _ 438 44 
_— — — — 29/64 453 45 
1S/a2 _— 469 47 
— — a = 31/64 484 48 
7) —_ —_ _— _ 500 50 
_ —_ — _— 33/64 516 52 
_ —_ —_ 17/32 531 53 
—_ _ _— — 35/64 547 55 
—_ — 9116 —_— _ 562 56 
—_ _— — — 37/64 578 58 
—_ _ — 19/32 — 594 59 
—_— —_ _— _— 39/64 609 61 
—_ 5/g — — _— 625 62 
_ _ ~ _ 4N/64 641 64 
_ _— — 21/32 — 656 66 
43/64 672 67 
— = Nig = _ 688 69 
_ _— _— —_— 45/64 703 70 
= _ — 23/32 —_ 19 72 
_ —_— _— _ 47/64 .734 73 
3/4 _ _ _ —_— .750 75 
_ _ —_— — 49/64 .766 77 
_ —_— — 25/32 — .781 78 
—_— — — _ 51/64 797 80 
_ — 3/6 _— _ 812 81 
— _ _ ~ 53/64 828 33 
_ — — 27/32 —_ 844 84 
— _— —_ — 55/64 859 86 
= ig 875 88 
— — = — 37/64 891 89 
— _ _ 29/32 a 906 91 
_— —_ —_ —_ 59/64 922 92 
—_ _ 15/16 —_ — .938 94 
— —_— _ — 61/64 953 95 
_ _— _ 34/32 _ 969 97 
_ _ _— _— 93/64 984 98 
1 —_— —_— —_— —_— 1.000 1.00 
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5 Materials—General Requirements 
5.1 GENERAL 


This section describes the material performance, process- 
ing and compositional requirements for bodies, bonnets, end 
and outlet connections, hangers, and ring gaskets. Other pres- 
sure containing and pressure controlling parts shall be made 
of materials that satisfy 5.2 and the design requirements of 
Section 4. 

All materials requirements in this section apply to carbon 
steels, low alloy steels, and martensitic stainless steels (other 
than precipitation hardening types). Other alloy systems (in- 
cluding precipitation hardening stainless steels) may be used 
provided they satisfy the requirements of this section and the 
design requirements of Section 4. 

Materials for actuators are described in 10.16.4. 


5.2 WRITTEN SPECIFICATIONS 


All metallic and nonmetallic pressure containing or pres- 
sure controlling parts shall require a written material speci- 
fication. 


5.2.1. Metallic Requirements 


The manufacturer’s written specified requirements for 
metallic materials for bodies, bonnets, end and outlet con- 
nections, stems, valve bore sealing mechanisms and mandrel 
hangers shall define the following along with accept/reject 
criteria: 

a. ForPSL1: 


« Mechanical property requirements. 

* material qualification. 

* heat treatment procedure including cycle time and tem- 
perature with tolerances. 

* material composition with tolerances. 

¢ NDE requirements. 


b. For PSL 2-4: 


* PSL 1 requirements plus: 

« Allowable melting practice(s). 

* Forming practice(s) including hot-working and cold- 
working practices. 

¢ Heat treating equipment and cooling media. 


§.2.2 Nonmetallic Requirements 


Nonmetallic pressure containing or pressure controlling 
seals shall have written material specifications. The manu- 
facturer’s written specified requirement for nonmetallic ma- 
terials shall define the following: 


¢ Generic base polymer(s)—ASTM D1418. 
¢ Physical property requirements. 


¢ Material qualification—shall meet the equipment class | 
requirement. 
« Storage and age control requirements. 


5.3 MANDREL TUBING AND CASING HANGERS 
5.3.1 Material 


All mandrel tubing and casing hangers shall be fabricated 
from materials which meet the applicable property require- 
ments as specified by the manufacturer. 


a. PSL 1 Requirements. 


* Yield, elongation, reduction of area. 
¢ Hardness testing. 


b. PSL 2—4 Requirements. 


¢ PSL 1! requirements plus: 
* Tensile requirements. 
¢ Impact requirements. 


§.3.2 Processing 
§.3.2.1 Casting Practices 


a. PSL 1 Requirements 

All castings used for hanger mandrels shall be of pressure 
vessel quality. 
b. PSL 2-4 Requirements 

PSL 1 requirements shall apply. The material manufac- 
turer shall document foundry practices which establish limits 
for sand control, core making, rigging and melting to ensure 
repeatability in providing castings which meet the require- 
ments of this specification. 


§.3.2.2 Hot Working Practices 


a. PSL 1 Requirements 

All wrought materials shall be pressure vessel quality and 
shall be formed using a hot working practices(s) which pro- 
duce a wrought structure throughout. 
b. PSL 2-4 Requirements 

PSL | requirements shall apply. The materials manufac- 
turer shall document hot working practices. 


5.3.2.3 Melting Practices 


a. PSL 2-3 Requirements 

The manufacturer shall select and specify the melting 
practices for all hanger mandrel materials. 
b. PSL 4 Requirements 

PSL 2-3 requirements shall apply. The manufacturer shall 
document the actual melting practice utilized for PSL 4 
material. 
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5.3.3 Heat Treating 
5.3.3.1 Equipment Qualification 


All heat treatment operations shall be performed utilizing 
equipment qualified in accordance with the requirements 
specified by the manufacturer. 


5.3.3.2 Temperatures 


a. PSL 1-3 Requirements 

Time at temperature and temperature level for heat treat- 
ment cycles shall be determined in accordance with the man- 
ufacturer’s specification. 

b. PSL 4 Requirements 

The requirements of PSL 1-3 shall also apply. Tempera- 
ture levels for PSL 4 parts shall be determined by using a heat 
sink. 

The heat sink shall be made of the same class of material 
when the components are made of an alloy of the following 
classes: carbon steel, alloy steel, stainless steel, titanium 
base alloys, nickel-copper alloys and nickel base alloys. For 
components which do not meet one of the preceding classes, 
the heat sink shall be made from the same alloy as the com- 
ponent. The equivalent round (ER) section of all heat sinks 
shall be determined in accordance with the methods of 5.7.2. 
The ER of the heat sink shall be greater than or equal to the 
largest ER of any single body, bonnet, or end or outlet con- 
nection in a heat treatment load. 

As an alternative, a production part may serve as the heat 
sink provided all the requirements of this section are satis- 
fied. The temperature sensing tip of the thermocouple shall 
be within the part or heat sink and be no closer than 1 in. 
(25.4 mm) from any external or internal surface. 


5.3.3.3. Quenching—PSL 2-4 Requirements 
(Applies to those materials that are 
quenched and tempered.) 


a. Water Quenching 

The temperature of the water or quench media used to ap- 
proximate the cooling rate of water shall not exceed 100°F 
(40°C) at the start of the quench. For bath type quenching the 
temperature of the water or quench media shall not exceed 
120° F (50°C) at the completion of the quench. 
b. Other Quenching Media 

The temperature range of other quenching media shall 
meet the manufacturer’s written specification. 


§.3.4 PSL 2—4 Chemical Compositions 
5.3.4.1 General 


Hanger mandrel materials shall conform to the manufac- 
turer’s written specification. 
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a. The manufacturer shall specify the nominal chemical 
composition including the composition tolerances of the ma- 
terial. 

b. Material composition shall be determined on a heat basis 
(or a remelt ingot basis for remelt grade materials) in accor- 
dance with a nationally or internationally recognized stan- 
dard specified by the manufacturer. 


§.3.5 Material Qualification Testing—PSL 2-4 
Requirements 


5.3.5.1 General 


When minimum impact and/or tensile properties are re- 
quired in order for material to be qualified for service, the 
tests shall be performed as follows: 

A Qualification Test Coupon (QTC) as described in 5.7 
shall be used. Material used shall qualify a heat and hangers 
produced from that heat. 


§.3.5.2 Tensile Testing 


a. Test Specimens 

Tensile test specimens shall be removed from a QTC as 
described in 5.7. 
b. Methods 

Tensile tests shall be performed at room temperature in ac- 
cordance with the procedures specified in ASTM A 370. 

A minimum of one tensile test shall be performed. The re- 


sults of the tensile test(s) shall satisfy the manufacturer's | 


specified requirements. 
c. Retesting 

If the results of the tensile test(s) do not satisfy the appli- 
cable requirements, two additional tests may be performed in 
an effort to qualify the material. The results of each of these 
tests shall satisfy the applicable requirements. 


§.3.5.3 


a. Test Specimens 

Impact test specimens shall be removed from a QTC as 
described in 5.7. 

b. Methods 

Impact tests shall be performed in accordance with the 
procedures specified in ASTM A 370 using the Charpy V- 
Notch technique. 

In order to qualify material for an API temperature rating, 
the impact tests shall be performed at or below the lowest 
temperature of that classification range. 

A minimum of three impact specimens shall be tested to 
qualify a heat of material. Impact properties as determined 
from these tests shall satisfy the manufacturer’s specified re- 
quirements. 

c. Retesting 

If a test fails, then a retest of three additional specimens 
(removed from the same location within the same QTC with 
no additional heat treatment) may be made, each of which 
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shall exhibit an impact value equal to or exceeding the re- 
quired minimum average value. 


5.4 BODIES, BONNETS, AND END AND OUTLET 
CONNECTIONS 


5.4.1. Material 


a. Tensile Property Requirements 

All bodies, bonnets, and end and outlet connections shall 
be fabricated from materials which meet the applicable prop- 
erty requirements shown in Table 5.1 and Table 5.2. 

b. Impact Toughness Requirements 

Impact toughness shall conform to the requirements of 
Table 5.3. 

When subsize specimens are used, the Charpy V-Notch 
impact requirements shall be equal to that of the 10 mm x 10 
mm specimens multiplied by the approximate adjustment 
factor listed in Table 5.4. Subsized specimens shall not be 
used for PSL 4. 


5.4.2 Material Qualification Testing 
§.4.2.1 General 


When minimum impact and/or tensile properties are re- 
quired in order for material to be qualified for service, the re- 
quired tests shall be performed on specimens from a Test 
Coupon or Qualification Test Coupon as applicable. 


a. PSL 1 Requirements 
An acceptable Test Coupon (TC) as described in Section 5.6 
or a Qualification Test Coupon (QTC) as described in 5.7 
shall be used to qualify material. 
b. PSL 2-4 Requirements 

A Qualification Test Coupon (QTC) as described in 5.7 
shall be used. 


§.4.2.2 PSL 1 Tensile Testing 


a. Test Specimens 

Tensile test specimens shall be removed from a test 
coupon as described in 5.6 or 5.7 as applicable. This test 
coupon shall be used to qualify a heat and the bodies, bon- 
nets, and end and outlet connectors produced from that heat. 
b. Methods 

Tensile tests shall be performed at room temperature in ac- 
cordance with the procedures specified in ASTM A 370. 

A minimum of one tensile test shall be performed. The re- 
sults of the tensile test(s) shall satisfy the applicable require- 
ments of Table 5.1. 

c. Retesting 

If the results of the tensile test(s) do not satisfy the appli- 
cable requirements, two additional tests may be performed in 
an effort to qualify the material. The results of each of these 
tests shall satisfy the applicable requirements. 


§.4.2.3 PSL 2—4 Tensile Testing 


a. Test Specimens 

Tensile test specimens shall be removed from a QTC as 
described in 5.7. This QTC shall be used to qualify a heat and 
the bodies, bonnets, and end and outlet connections produced 
from that heat. 

b. Methods 

Tensile tests shall be performed at room temperature in ac- 
cordance with the procedures specified in ASTM A 370. 

A minimum of one tensile test shall be performed. The re- 
sults of the tensile test(s) shall satisfy the applicable require- 
ments of Table 5.1. 

c. Retesting 

If the results of the tensile test(s) do not satisfy the appli- 
cable requirements, two additional tests may be performed in 
an effort to qualify the material. The results of each of these 
tests shall satisfy the applicable requirements. 


5.4.2.4 PSL 1-4 Impact Testing 


a. Sampling 

Impact tests shall be performed on a heat of material when 
a body, bonnet, or end and outlet connections produced from 
that heat requires testing. 

b. Test Specimens 

Impact test specimens shall be removed from a test 
coupon as described in 5.6 or 5.7 as applicable. This test 
coupon shall be used to qualify a heat and the bodies, bon- 
nets, and end and outlet connections produced from that heat. 
c. Methods 

Impact tests shall be performed in accordance with the 
procedures specified in ASTM A 370 using the Charpy V- 
Notch technique. 

In order to qualify material for an API temperature rating, 
the impact tests shall be performed at or below the lowest 
temperature of that classification range. 

A minimum of three impact specimens shall be tested to 
qualify a heat of material. Impact properties as determined 
from these tests shall satisfy the applicable requirements of 
Table 5.3. In no case shall an individual impact value fall be- 
low two-thirds of that required as a minimum average. Sim- 
ilarly, no more than one of the three test results may be below 
the required minimum average. 

d. PSL 1-4 Retest 

If a test fails, then a retest of three additional specimens 
(removed from the same location within the same QTC 
{QTC or TC for PSL 1 components] with no additional heat 
treatment) may be made, each of which shall exhibit an im- 
pact value equal to or exceeding the required minimum av- 
erage value. 

e. Specimen Orientation 

The values listed in Table 5.3 are the minimum acceptable 
values for forgings and wrought products tested in the trans- 
verse direction and for castings and weld qualifications. 
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Table 5.1—API Material Property Requirements for Bodies, Bonnets, and 
End and Outlet Connections 
qd) (2) (3) (4) (5) 
API Material 0.2% Yield Strength Tensile Strength, Elongation in Reduction in 
Designation Minimum, psi (MPa) Minimum, psi (MPa) 2 in. (50 mm), Minimum (%) Area, Minimum (%) 
- 36K 36,000 (248) 70,000 (483) 21 No Requirement 
45K 45,000 (310) 70,000 (483) 19 32 
60K 60,000 (414) 85,000 (586) : 18 35 
75K 75,000 (517) 95,000 (655) 17 35 
Table 5.2—AP! Material Applications for Bodies, Bonnets, and End and Outlet Connections 
dQ) (2) (3) (4) (5) (6) (7) 
Pressure Ratings, psi (MPa) 
Part 2000 (13.8) 3000 (20.7) 5000 (34.5) 10,000 (69.0) 15,000 (103.4) 20,000 (138.0) 
API Material Designation 
Body,@ Bonnet 36K, 45K 36K, 45K 36K, 45K 36K, 45K 45K, 60K 60K, 75K 
60K, 75K 60K, 75K 60K, 75K 6OK, 75K 75K 
Integral End 
Connection 
Flanged 60K, 75K 60K, 75K 60K, 75K 60K, 75K 75K 75K ~ 
Threaded 60K, 75K 60K, 75K. 60K, 75K NA NA NA 
Other (See note} (See note) (See note) (See note) (See note) (See note) 
Loose Connectors 
Weld Neck 45K 45K 45K 60K, 75K 75K 75K 
Blind 60K, 75K 60K, 75K 60K, 75K 60K, 75K 75K 75K 
Threaded 60K, 75K 60K, 75K 60K, 75K NA NA NA 
Other (See note) (See note) (See note) (See note) (See note) (See note) 


Note: As specified by manufacturer. 
aProvided end connections are of the API material designation indicated, welding is done in accordance with Section 6 and design is performed in 
accordance with Section 4. 


Table 5.3—Charpy V Notch Impact Requirements (10 mm x 10 mm) 


a) (2) 3) (4) (5) (6) 
Minimum 
Minimum Average Impact Value, ft-Ib (J) Lateral 
Temperature Test —————— Expansion, in. (mm) 
Classification Temperature, °F (°C) PSL 1 PSL2 PSL 3 PSL 4 
K —75 (-60) 15 (20) 15 (20) 15 (20) 0.015 (0.38) 
L - 50 (- 46) 15 (20) 15 (20) 15 (20) 0.015 (0.38) 
P -20 (-29) —_ 15 (20) 15 @0) 0.015 (0.38) 
R 0 (~18) = = 15 (20) 0.015 (0.38) 
S 0 (-18) _— _— 15 (20) 0.015 (0.38) 
T 0 (-18) — _— 15 (20) 0.015 (0.38) 
U 0 (-18) _— _— 15 (20) 0.015 (0.38) 
Vv 0 (-18) _ — 15 (20) 0.015 (0,38) 
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Table 5.4—Adjustment Factors for Sub-Size Impact 
Specimens (PSL 1-3) 


(1) (2) 


Specimen Dimension Adjustment Factor 
10 mm x 7.5 mm 0.833 
10 mm x 5.0 mm 0.667 
10 mm x 2.5 mm 0.333 


Forgings and wrought products may be tested in the longitu- 
dinal direction instead of the transverse direction and then 
shall exhibit 20 ft-lb (27 joules) minimum average value. 
Lateral expansions shall be as stated in Table 5.3 regardless 
of specimen orientation. 


5.4.3 Processing 
5.4.3.1 Casting Practices 


a. PSL 1 Requirements 

All castings shall be of pressure vessel quality. 
b. PSL 2-4 Requirements 

PSL I requirements shall also apply. The materials manu- 
facturer shall document foundry practices which establish 
limits for sand control, core making, rigging and melting to 
ensure repeatability in producing castings which meet the re- 
quirements of this specification. 


§.4.3.2 Hot Working Practices 


a. PSL 1 Requirements 

All wrought material(s) shall be of pressure vessel qual- 
ity and shall be formed using a hot working practice(s) which 
produces a wrought structure throughout. 
b. PSL 2—4 Requirements 

PSL | requirements shall also apply. The materials manu- 
facturer shall document hot working practices. 


5.4.3.3 Melting Practices 


a. PSL 2-3 Requirements 

The manufacturer shall select and specify its melting prac- 
tices for all body, bonnet, and end and outlet connector ma- 
terial. 
b. PSL 4 Requirements 

PSL 2-3 requirements shall apply. The manufacturer shall 
document the actual melting practice utilized. 


5.4.4 Heat Treating 


5.4.4.1. Equipment Qualification 


All heat treatment operations shall be performed utilizing 
equipment qualified in accordance with the requirements 
specified by the manufacturer. Appendix H of this specifica- 
tion provides recommendations for heat treating equipment 
qualification. 
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5.4.4.2 Temperatures 


a. PSL 1-3 Requirements 

Time at temperature and temperature level for heat treat- 
ment cycles shall be determined in accordance with the man- 
ufacturer’s specification. 

b. PSL 4 Requirements 

The requirements of PSL 1-3 shall also apply. Tempera- 
ture levels for PSL 4 parts shall be determined by using a heat 
sink. 
The heat sink shall be made of the same class of material 
when the components are made of an alloy of the following 
classes: carbon steel, alloy steel, stainless steel, titanium 
base alloy, nickel-copper alloys and nickel base alloys. For 
components which do not meet one of the preceding classes, 
the heat sink shall be made from the same alloy as the com- 
ponent. The equivalent round (ER) section of all heat sinks 
shall be determined in accordance with the methods of 5.7.2. 
The ER of the heat sink shall be greater than or equal to the 
largest ER of any single body, bonnet, or end or outlet con- 
nection in a heat treatment load. 

As an alternative, a production body, bonnet, or end or 
outlet connection may serve as the heat sink provided all the 
requirements of this section are satisfied. The temperature 
sensing tip of the thermocouple shall be within the part or 
heat sink and be no closer than I in. (25 mm) to any external 
or internal surface. 


5.4.4.3 Quenching (PSL 2—4 Requirements— 
Applies to those materials that are 
quenched and tempered) 


a. Water Quenching 

The temperature of the water or quench media used to ap- 
proximate the cooling rate of water shall not exceed 100°F 
(40°C) at the start of the quench. For bath type quenching the 
temperature of the water or quench media shall not exceed 
120° F (50° C) at the completion of the quench. 
b. Other quenching media 

The temperature range of other quenching media shall 
meet the manufacturer’s written specification. 


5.4.5 Chemical Compositions 
5.4.5.1. General 


Body, bonnet, and end and outlet connection material shall 
conform to the manufacturer’s written specification. 


a. The manufacturer shall specify the nominal chemical 
composition including composition tolerances of material. 
b. Material composition shall be determined on a heat basis 
(or a remelt ingot basis for remelt grade materials) in accor- 
dance with a nationally or internationally recognized stan- 
dard specified by the manufacturer. 
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Tabie 5.5—Steel Composition Limits for 
Bodies, Bonnets, and End and Outlet 
Connections Material 
(wt %) (PSL 2-4) 


6) (2) (3) (4) 
Carbon and 45K Material 
Low Alloy Martensitic for Weld Neck 
Steels Stainless Steels Flanges 
Alloying Composition Composition Composition 
Element Limits Limits Limits? 
Carbon 0.45 max. 0.15 max. 0.35 max. 
Manganese 1.80 max. 1.00 max. 1,05 max 
Silicon 1.00 max. 1.50 max. 1.35 max 
Phosphonis (See Table 5.6) 0.05 max 
Sulfur (See Table 5.6) 0.05 max 
Nickel 1.00 max. 4.50 max. NA 
Chromium 2.75 max 11.0-14.0 NA 
Molybdenum 1,50 max. 1.00 max. NA 
Vanadium 0.30 max. NA NA 


4For each reduction of 0.01% below the specified carbon maximum (0.35%) 
an increase of 0.06%, manganese above the specified maximum (1.05%) 
will be permitted up to a maximum of 1.35%. 


Table 5.6—Phosphorus and Sulfur Concentration 
Limitations (wt %) (PSL 2-4) 


(a) (2) (3) 
PSL2 PSL 3-4 

Phosphorus 0.040 max. 0.025 max. 

Sulfur 0.040 max. 0.025 max. 


Table 5.7—Alloying Element Maximum Tolerance 
Range Requirements (wt %) (PSL 3-4) 


(1) (2) (3) (4) 
45K 

Carbon Material 
and Low Martensitic for 

Alloy Stainless Weld Neck 

Element Steel Steels Flanges 
Carbon 0.08 0.08 NA 
Manganese 0.40 0.40 NA 
Silicon 0.30 0.35 NA 
Nickel 0.50 1.00 NA 
Chromium 0.50 NA NA 
Molybdenum 0.20 0.20 NA 
Vanadium 0.10 0.10 NA 


Note: These values are the total allowable variation in any one element and 
shall not exceed the maximum specified in Table 5.5. 
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5.4.5.2 Composition Limits 


Tables 5.5 and 5.6 list element limits (wt.%) for carbon, 
low alloy, and martensitic stainless steels (other than precip- 
itation hardening types) required to manufacture bodies, bon- 
nets, and end outlet connections. When the composition is 
specified per a recognized industry standard, those elements 
specified as residual/trace elements need not be reported pro- 
vided the residual/trace element limits of the industry stan- 
dard are within the API limits. Table 5.5 and Table 5.6 do not 
apply to other alloy systems. Composition limits of other al- 
loy systems are purposely omitted from these tables in order 
to provide the manufacturer with freedom to utilize alloy sys- 
tems for the multiplicity of requirements encountered. 


5.4.5.3 Tolerances Ranges 


Table 5.7 lists, for PSL 3—4 only, the tolerance range re- 
quirements for elements used in the composition of materi- 
als as described by the manufacturer’s specification. These 
tolerances only apply to the materials covered by Table 5.5. 

When the manufacturer specifies a material for PSL 3 or 
4 with chemical composition requirements per a recognized 
industry standard, the material shall meet the tolerance ranges 
of the referenced industry standard. When the manufacturer 
specifies a material chemistry not covered by a recognized 
industry standard, the tolerance ranges shall meet Table 5.7. 
The above tolerance requirements only apply to materials 
covered by Table 5.5. 


5.5 RING GASKETS 
5.5.1. Material 


Ring gasket material shall conform to the manufacturer’s 
written specification. 


5.5.2 Material Qualification Testing 


a. Tensile Testing 
None specified. 
b. Impact Testing 
None specified. 
c. Hardness Requirements 
The maximum hardness shall be as follows: 


Material Maximum Hardness 
Soft iron HRB 56 
Carbon and low alloys HRB 68 
Stainless steel HRB 83 


Hardness shal] meet the manu- 
facturer’s written specification. 


CRA 


§.5.3 Processing 
5.5.3.1 Melting, Casting, and Hot Working 


a. Melting Practices 
The manufacturer shall select and specify the melting 
practice(s) used to fabricate ring gaskets. The melt shop shall 
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use practices which produce homogeneous material, free 
from cracks, banding, piping and flakes. 
b. Casting Practices 

Centrifugal casting shall be the only acceptable method of 
casting ring gaskets. 
c. Hot Working Practices 

Wrought products shall be hot worked throughout. Ring 
gaskets may be made from pierced tubing or pipe, rolled 
rings, or rolled and welded bar or plate. 


§.5.3.2 Heat Treating 


a. Equipment Qualification 

All heat treating of parts and QTCs shal! be performed 
with equipment meeting the requirements specified by the 
manufacturer. 

b. Methods 

Heat treatment operations shall be in accordance with the 
manufacturer’s written specification. 

Ring gaskets shall be either annealed, normalized, or so- 
lution treated as the last stage of material processing prior to 
the final machining. 

c. Quenching (PSL 2-4 Requirements—Applies to those 
materials that are quenched and tempered) 


1. Water Quenching: The temperature of the water or 
quench media used to approximate the cooling rate of wa- 
ter shall not exceed 100°F (40°C) at the start of the 
quench. For bath type quenching the temperature of the 
water or quench media shall not exceed 120°F (50°C) at 
the completion of the quench. 

2. Other quenching media: The temperature range of 
other quenching media shall meet the manufacturer’s writ- 
ten specification. 


5.5.4 Chemical Composition 


The chemistry of ring gaskets shall be as described in the 
manufacturer’s written specification. 


5.6 TEST COUPONS (TC) 
5.6.1 General 


The properties exhibited by the Test Coupon (TC) shall 
represent the properties of the thermal response of the mate- 
rial comprising the production parts it qualifies. 

Depending upon the hardenability of a given material, the 
test bar results may not always correspond with the properties 
of the actual components at all locations throughout their 
cross-section, 

A single TC may be used to represent the impact and/or 
tensile properties of the part(s) produced from the same heat 
provided it satisfies the requirements of this specification. 

When the TC is a trepanned outlet or a prolongation re- 
moved from a production part, the TC shall only qualify pro- 
duction parts that are identical in size and shape to the 
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production part from which it was removed. When the TC is 
a sacrificial production part it shall only qualify production 
parts having identical size and shape. 

ATC shall only qualify material and parts produced from 
the same heat. 


5.6.2 Equivalent Round (ER) 


a. Selection 

The size of a TC for a part shall be determined using the 
following equivalent round (ER) methods. 
b. ER Methods 

Figure 5.1 illustrates the basic models for determining the 
ER of simple solid and hollow parts and remove complicated 
parts. 

The ER of a part shall be determined using the actual di- 
mensions of the part in the ‘tas heat treated” condition. 

The ER of a studded type part shall be determined by us- 
ing T equal to the thickness of the thickest flange of that part. 
ER determination for these parts shall be in accordance with 
the methods for complex shaped parts. 

c. Size Requirements 

The ER of the TC shall be equal to or greater than the di- 

mensions of the part it qualifies, except as follows: 


1. Forging: size not required to exceed 2!/2 in. (63 mm) 
ER. 
2. Casting: size not required to exceed size shown in 
ASTM A703/A703M, Figure 1. 

Note: At the option of the manufacturer, the ER of the TC can meet ASME 


Section VIII, Division 2, AM-201 and AM-202 in lieu of the above require- 
ments. 


§.6.3 Processing 
5.6.3.1 Melting, Casting, and Hot Working 


a. Melting Practices 

In no case shall the TC be processed using a melting prac- 
tice(s) cleaner than that of the material it qualifies (e.g., A TC 
made from a remelt grade or vacuum degassed material may 
not qualify material from the same primary melt which has 
not experienced the identical melting practice(s). Remelt - 
grade material removed from a single remelt ingot may be 
used to qualify other remelt grade material which has been 
and is from the same primary melt; no additional alloying 
shall be performed on these individual remelt ingots. 
b. Casting Practices 

The manufacturer shall use the same foundry practice(s) 
for the TC as those used for the parts it qualifies to assure ac- 
curate representation. 
c. Hot Working Practices 

The manufacturer shall use hot working ratios on the TC 
which are equal to or less than those used in processing the 
production part(s) it qualifies. The total hot work ratio for the 
TC shall not exceed that total hot work ratio of the part(s) it 
qualifies. 
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SIMPLE GEOMETRIC EQUIVALENT ROUND SECTIONS/SHAPES HAVING LENGTH L 


NOTE e 
WHEN LIS LESS THANO. CONSIDER AS 
A PLATE OF T THICKNESS. WHEN | IS 
LESS THAN T. CONSIDER SECTION AS 
A PLATE OF L THICKNESS 


GENERAL FLANGED BODIES FOR COMPLEX SHAPED WELLHEAD COMPONENTS: 
WHEN ALL INTERNAL AND EXTERNAL SURFACES DURING 


HEAT TREATMENT ARE WITHIN % INCH (13 mm} OF THE 


T 
FINAL SURFACES. THEN ER = 1% T WHEN ALL INTERNAL 

a AND EXTERNAL SURFACES OURING MEAT TREATMENT 

ARE NOT WITHIN % INCH (13 mm) OF THE FINAL SUR. 


FACES. THEN EA = 2T. ON MULTIFLANGEO COMPONENTS. 
T SHALL 8E THE THICKNESS OF THE THICKEST FLANGE 


T{2) iy | aa 
‘ 


BODIES WITH SCREWED 
AND OPEN ENOS 


WHERE TIS THE THICKNESS WHEN THE COMPONENT !S HEAT TREATED 
{1} ER = EQUIVALENT ROUND 
(2) USE THE LARGEA DIMENSION 


KEEL BLOCK CONFIGURATION 
ER -23R 


‘%“T ENVELOPE FOR TEST 
SPECIMEN REMOVAL 


Figure 5.1—Equivalent Round Models 
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5.6.3.2 Welding 


Welding on the TC is prohibited except for attachment 
type welds. 


5.6.3.3 Heat Treating 


a. Equipment Qualification 

All heat treatment operations shall be performed utilizing 
equipment qualified in accordance with 5.8. 
b. Methods 

The TC shall experience the same specified heat treatment 
processing as the part(s) it qualifies. The TC shall be heat 
treated using the manufacturer’s specified heat treating pro- 
cedure(s). 


5.6.4 Material Qualification 
5.6.4.1. Tensile and Impact Testing 


a. Test Specimens : 

When tensile and/or impact test specimens are required, 
they shall be removed from the same TC after the final TC 
heat treatment cycle. 

Tensile specimens shall be removed from the TC such that 
their longitudinal center line axis is wholly within the center 
core '/4T envelope for a solid TC or within !/3 in. (3 mm) of 
the midthickness of the thickest section of a hollow TC (Re- 
fer to Figure 5.1). , 

Test specimens shall be removed from the TC such that 
the tensile specimen gage length and Charpy V-Notch root 
are at least '/4T from the ends of the TC. 

When a sacrificial production part is used as a TC, the im- 
pact and/or tensile test specimens shall be removed from the 
VaT envelope location of the thickest section in that part. 

Standard size 0.500 in. (12.7 mm) diameter tensile speci- 
mens shall be used, unless the physical configuration of the 
TC prevent their use. Then the standard subsized specimens 
referenced in ASTM A 370 may be used. 

Standard size impact specimens 10 mm x 10 mm incross 
section shall be used, except where there is insufficient ma- 
terial, in which case the next smaller standard size specimen 
obtainable shall be used. Impact specimens shall be removed 
such that the notch is within the '/47 envelope. 


5.6.4.2 Hardness Testing 


a. General 

A Brinell hardness test shall be performed on the TC af- 
ter the final heat treatment cycle. 

The TC heat treatment cycles prior to hardness testing 
shall be the very same heat treatment cycles experienced by 
the tensile and impact test specimens. 

b. Methods 

Hardness testing shall be performed in accordance with 
procedures specified in ASTM E 10. Other test methods may 
be used for CRAs provided they are converted to Brinell. 
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5.7 QUALIFICATION TEST COUPONS (QTC) 
5.7.1. General 


The properties exhibited by the Qualification Test Coupon 
(QTC) shall represent the properties of the thermal response 
of the material comprising the production parts it qualifies. 

Depending upon the hardenability of a given material, the 
QTC results may not always correspond with the properties 
of the actual components at all locations throughout their 
cross-section. 

A single QTC may be used to represent the impact and/or 
tensile properties of the part(s) produced from the same heat 
provided it satisfies the requirements of this specification. 

When the QTC is a trepanned core or prolongation re- 
moved from a production part or a sacrificial production part, 
the QTC may only qualify production parts having the same 
or smaller ER. 

A QTC shall only qualify material and parts produced 
from the same heat. 


5.7.2 Equivalent Round (ER) 
5.7.2.1 


The size of a QTC for a part shall be determined using the 
following equivalent round (ER) methods. 


5.7.2.2. ER Methods 


Figure 5.1 illustrates the basic models for determining the 
ER of simple solid and hollow parts and more complicated 
parts. 

The ER of a part shall be determined using the actual di- 
mensions of the part in the “as heat treated” condition. 

The ER of a studded type part shall be determined by us- 
ing T equal to the thickness of the thickest flange of that part. 
ER determination for these parts shall be in accordance with 
the methods for complex shaped parts. 


Selection 


5.7.2.3 Size Requirements 


The ER of the QTC shall be equal to or greater than the 
dimensions of the part it qualifies, except as follows: 


a. For PSL2 


1. Forging: Size not required to exceed 2!/2 in. (63 mm) 
ER. 

2. Casting: Size not required to exceed size shown in 
ASTM A 703. 


b. For PSL3 
Size not required to exceed 5 in. (125 mm) ER. 
c. For PSL4 
Size not required to exceed 10 in. (250 mm) ER. 
Note: At the option of the manufacturer, the ER of the QTC can meet 


ASME Section VIII, Division 2, AM-201 and AM-202 in lieu of the above 
requirements. 
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§.7.3 Processing 
§.7.3.1 


a. Melting Practices 

In no case shall the QTC be processed using a melting 
practice(s) cleaner than that of the material it qualifies (e.g., 
A QTC made from a remelt grade or vacuum degassed ma- 
terial may not qualify material from the same primary melt 
which has not experienced the identical melting practice(s). 
Remelt grade material removed from a single remelt ingot 
may be used to qualify other remelt grade material which has 
been and is from the same primary melt; no additional alloy- 
ing shall be performed on these individual remelt ingots. 
However, remelt grade (consumable electrode process) ma- 
terial used to fabricate parts having a PSL 4 shall be quali- 
fied on a remelt ingot basis. 
b. Casting Practices 

The manufacturer shall use the same foundry practice(s) 
for the QTC as those used for the parts it qualifies to assure 
accurate representation. 
c. Hot Working Practices 

The manufacturer shall use hot working ratios on the QTC 
which are equal to or less than those used in processing the 
production part(s) it qualifies. The total hot work ratio for the 
QTC shall not exceed that total hot work ratio of the part(s) 
it qualifies. 


§.7.3.2 Welding 


Melting, Casting, and Hot Working 


Welding on the QTC is prohibited except for attachment 
type welds. 


5.7.3.3 Heat Treating 


a. Equipment Qualification 

All heat treatment operations shall be performed utilizing 
equipment qualified in accordance with 5.8. 

b. Methods 

The QTC shall experience the same specified heat treat- 
ment processing as the part(s) it qualifies. The QTC shall be 
heat treated using the manufacturer’s specified heat treating 
procedure(s). 

When the QTC is not heat treated as part of the same heat 
treatment load as the part(s) it qualifies, the austenitizing, so- 
lution treating or age hardening (as applicable) temperatures 
for the QTC shall be within 25°F (14°C) of those for the 
part(s). The tempering temperature for the part(s) shall be no 
lower than 25°F (14°C) below that of the QTC. The upper 
limit shall be no higher than permitted by the heat treat pro- 
cedure for that material. The cycle time at each temperature 
shall not exceed that for the part(s). 
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5.7.4 Material Qualification 
§.7.4.1 Tensile and Impact Test Specimens 


When tensile and/or impact test specimens are required, 
they shall be removed from a QTC after the final QTC heat 
treatment cycle. Multiple QTCs may be used provided that 
all the applicable API Spec 6A QTC requirements are met 
and the QTCs are processed through heat treatment using the 
same furnace set points and times. 

Tensile specimens shall be removed from the QTC such 
that their longitudinal center line axis is wholly within the 
center core !/47 envelope for a solid QTC or within '/s in. (3 
mm) of the midthickness of the thickest section of a hollow 
QTC (Refer to Figure 5.1). 

For QTCs larger that the size specified in 5.7.2.3, the test 
specimens need not be removed from a location farther from 
the QTC surface than would be required if the specified QTC 
size were used. 

Test specimens shall be removed from the QTC such that 
the tensile specimen gage length and Charpy V-Notch root 
are at least '/47 from the ends of the QTC. 

When a sacrificial production part is used as a QTC, the 
test specimens shall be removed from a section of the part 
meeting the size requirements for a QTC for that production 
part as defined in 5.7.2. 

Standard size 0.500 in. (12.7 mm) diameter tensile speci- 
mens shall be used, unless the physical configuration of the 
QTC prevent their use. Then the standard subsized specimens 
referenced in ASTM A 370 may be used. 
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Standard size impact specimens 10 mm x 10 mm in cross 
section shall be used, except where there is insufficient ma- 
terial, in which case the next smaller standard size specimen 
obtainable shall be used. Impact specimens shall be removed 
such that the notch is within the '/s7 envelope. 


§.7.4.2 Hardness Testing 


At least one Rockwell or Brinell hardness test shall be 
performed on the QTC(s) after the final heat treatment cycle. 

The QTC heat treatment cycles prior to hardness testing 
shall be the very same heat treatment cycles experienced by 
the tensile and impact test specimens. 


5.8 HEAT TREATING EQUIPMENT 
QUALIFICATION 


All heat treating of parts, QTCs and TCs shall be per- 
formed with “Production Type” equipment meeting the re- 
quirements specified by the manufacturer. 

“Production Type” heat treating equipment shall be con- 
sidered equipment that is routinely used to process produc- 
tion parts having an ER equal to or greater than the ER of the 
subject TC. 


5.9 MATERIAL QUALIFICATION 


When this paragraph is specified by this document, the 
manufacturer shall specify the methods necessary to qualify 
and test materials. 
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6 Welding—General Requirements 
6.1 GENERAL 


Requirements are established in three groups as follows: 


a. Nonpressure containing weldments (except for weld 
overlay) 

PSL 1-3. 
b. Pressure containing fabrication weldments for bodies, 
bonnets, and end and outlet connections 

PSL 1-3. 
c. Pressure containing repair weldments for bodies, bon- 
nets, and end and outlet connections 

PSL 1-3. 
d. Weld overlay 

PSL 1-4. 


6.2 NONPRESSURE CONTAINING WELDMENTS 
OTHER THAN WELD OVERLAYS (PSL 1-3) 


a. Welding Procedure/Performance 

Welding procedures and performance qualifications shall 
be per Articles I] & HI of ASME, Section IX. 
b. Application 

Welding shall be performed in accordance with qualified 
procedures by qualified welding personnel. Weld joint types 
and sizes shall meet the manufacturer’s design requirements. 
c. Quality Control Requirements 

Welding and completed welds shall meet the requirements 
of Table 7.2. 


6.3 PRESSURE CONTAINING FABRICATION 
WELDMENTS FOR BODIES, BONNETS, AND 
END AND OUTLET CONNECTIONS 


6.3.1 PSL 1 
6.3.1.1. Joint Design 


Design of groove and fillet welds with tolerances shall be 
documented in the manufacturer’s specifications. Appendix 
E of this specification provides recommended weld groove 
designs. 


6.3.1.2 Materials 


a. Welding Consumables 

Welding consumables shall conform to AWS or manufac- 
turer’s specifications. The manufacturer shall have a written 
procedure for storage and control of welding consumables. 
Materials of low hydrogen type shall be stored and used as 
recommended by consumable manufacturer to retain their 
original low hydrogen properties. 
b. Deposited Weld Metal Properties 

The deposited weld metal mechanical properties, as de- 
termined by the procedure qualification record (PQR), shall 
meet or exceed the minimum specified mechanical proper- 
ties for the base material. 
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6.3.1.3 Welding Procedure Qualifications 


a. Written Procedure 

Welding shall be performed in accordance with welding 
procedure specifications (WPS) written and qualified in ac- 
cordance with Article II of ASME, Section IX. The WPS 
shall describe all the essential, nonessential and supplemen- 
tary essential (when required: see ASME, Section IX) vari- 
ables. 

The PQR shall record all essential and supplementary es- 
sential (when required) variables of the weld procedure used 
for the qualification test(s). Both the WPS and the PQR shall 
be maintained as records in accordance with the requirements 
of 7.6 of this specification. 

b. Base Metal Groupings 

The manufacturer may establish a P- number grouping for 
material(s) not listed in ASME, Section IX. 

c. Heat Treat Condition 

All testing shall be done with the test weldment in the post 
weld heat-treated condition. Post weld heat treatment of the 
test weldment shall be according to the manufacturer’s writ- 
ten specifications. 

d. Hardness Testing 

For Materials Classes DD, EE, FF, and HH, hardness tests 
across the weld and base material heat affected zone (HAZ) 
cross section shall be performed and recorded as part of the 
PQR. Results shall be in conformance with NACE require- 
ments. 

The manufacturer shall specify the hardness testing loca- 
tions in order to determine maximum hardness. Testing shall 
be performed on the weld and base material HAZ cross sec- 
tion in accordance with ASTM E 18, Rockwell Method; or 
ASTM E 92, Vickers 10 kg Method. Results shall be con- 
verted to Rockwell C, as applicable, in accordance with 
ASTM E 140. 

e. Hardness Testing (Optional) 

Minimum Mechanical Properties. For the purpose of hard- 
ness inspection and qualifying production weldments, a min- 
imum of 3 hardness tests in the weld metal shall be made and 
recorded as part of the PQR. These tests shall be made by the 
same methods as used to inspect production weldments. 
These tests may be used to qualify weld metal with hardness 
less than shown in 7,.5.2.1.3 the method shown in that sec- 
tion. 

f. Impact Testing 

When impact testing is required for the base material, the 
testing shall be performed in accordance with ASTM A 370 
using the Charpy V-Notch technique. Results of testing in the 
weld and base material HAZ shall meet the minimum re- 
quirements of the base material. Records of results shall be- 
come part of the POR. 

Any retests of impact testing shall be in accordance with 
ASTM A 370. 
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6.3.1.4 Welding Performance Qualification 


a. Testing Requirements 

Welders and welding operators shall be qualified in ac- 
cordance with Article III of ASME, Section IX. 
b. Records 

Records of welding performance qualification (WPQ) 
tests shall include all applicable welding parameters as re- 
quired by ASME, Section IX. 


6.3.1.5 Welding Requirements 


a. Qualifications 

Welding shall be in compliance with the qualified WPS and 
shall be performed by qualified welders/welding operators. 
b. Use of WPS 

Welders and welding operators shall have access to, and 
shall comply with the welding parameters as defined in the 
WPS. 
c. Designed Welds 

All welds that are considered part of the design of a pro- 
duction part shall be specified by the manufacturer to de- 
scribe the requirements for the intended weld. 
d. Preheating 

Preheating of assemblies or parts when required by the 
WPS shall be performed to manufacturer’s written proce- 
dures. 


6.3.1.6 Post Weld Heat Treatment 


Post weld heat treatment shall be in accordance with the 
applicable qualified WPS. 

Welds may be locally post weld heat treated. The manu- 
facturer shall specify procedures for the use of local post 
weld heat treatment. 


6.3.1.7 Welding Controls 


a. Procedures 

The manufacturer’s welding control system shall include 
procedures for monitoring, updating, and controlling the 
qualification of welders/welding operators and the use of 
welding procedure specifications. 
b. Instrument Calibration 

Instruments to verify temperature, voltage, and amperage 
shall be serviced and calibrated in accordance with the man- 
ufacturer’s written specifications. 


6.3.2 PSL2 
The requirements for PSL 1 shall also apply. 
6.3.2.1 Welding Procedure Qualification 


a. Base Metal Groupings 

A WPS for each base material which is not listed in an 
ASME Section IX P-number grouping shall be specifically 
qualified for the manufacturer's specified base material. 
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b. Impact Testing 

When impact testing is required by the base material, one 
set of three test specimens each shall be removed at the 1/4 
thickness location of the test weldment for each of the weld 
metal and base material HAZ. The root of the notch shall be 
oriented normal to the surface of the test weldment and 
located as follows: 


1. Weld Metal Specimens (3 each) 100% weld metal. 
2. HAZ Specimens (3 each) include as much HAZ . 
material as possible. 


6.3.2.2 Post Weld Heat Treatment—Furnace 
Heating 


Furnace post weld heat treatment shall be performed with 
equipment meeting the requirements specified by the manu- 
facturer. 


6.3.2.3 Post Weld Heat Treatment—Local Heating 


Local post weld heat treatment shall consist of heating a 
circumferential band around the weld at a temperature within 
the ranges specified in the qualified welding procedure spec- 
ification. The minimum width of the controlled band at each 
side of the weld on the face of the greatest weld width shall 
be the thickness of the weld or 2 in. (50 mm) from the weld 
edge, whichever is less. Heating by direct flame impinge- 
ment on the material shall not be permitted. 


6.3.3 PSL3 

The requirements for PSL 1 and PSL 2 shall also apply. 
6.3.3.1 Welding Procedure Qualification 
6.3.3.1.1 


The post-weld heat treatment of the test weldment shall 
be in the same temperature range as the specified on the 
WPS. Allowable range for the post-weld heat treatment on 
the WPS shall be a nominal temperature range, +25° F 
(+14°C). 


6.3.3.1.2 Chemical Analysis 
Chemical analysis of the base materials and filler metal 


for the test weldment shall be obtained from the supplier or 
by testing, and shall be part of the PQR. 


6.3.3.1.3 Hardness Testing 


When the welding procedure is to be qualified for use on 
parts or equipment used in materials classes DD, EE, FF, or 
HH, hardness testing locations and frequency shall be by the 
Rockwell Method or the Vickers 10 kg Method. 


a. Rockwell Method 
Test locations shall be as shown in Figure 6.1. 


Heat Treatment 
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For a weld cross-section thickness less than !/2 in. (13 
mm), four hardness tests each shall be made in the base ma- 
terial(s), the weld, and the HAZ. 

For a weld cross-section thickness equal to or greater than 
1) in. (13 mm), six hardness tests each shall be made in the 
base material(s), the weld, and the HAZ. 

For all thicknesses, HAZ hardness tests shall be per- 
formed in the base material with !/16 in. (2 mm) of the weld 
interface and at least one each within !/s in. (3 mm) from top 
and bottom of the weld. 

b. Vickers 10-kg Method 

Test locations shall be as shown in Figure 6.2. 

For a weld cross-section thickness less than '/2 in. (13 
mm), four hardness tests each shall be made in the base 
material(s) and the weld. 


Weld 
%” {3 mm} (Typical) 


HAZ 
- ry 
(a %," (2 mm) (Typical} 


\er Ye" (2 mm) (Typical) 


Figure 6.1—Welding Procedure Qualification 
Rockwell Hardness Test Locations (PSL 3) 


Weld 


tha” (2 mm) (Typical) 


j < 4" (13. mm) 


fle 0.010” (0,3 mm) (Typical) 


Weld 


Ve" (2 mm) (Typical) 


HAZ 


e 
alle 0.010" {0.3 mm) (Typical) 


Figure 6.2—Welding Procedure Qualification 
Vickers Hardness Test Locations (PSL 3) 
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For a weld cross-section thickness equal to or greater than 
1/2 in. (13 mm), six hardness tests each shall be made in the 
base material(s) and the weld. 


6.3.3.2 Welding Controls 


Instruments, meters and gauges used to verify welding pa- 
rameters shall be serviced and calibrated to the manufac- 
turer’s written specifications by equipment traceable to a 
nationally or internationally recognized standard specified by 
the manufacturer. The calibration intervals shall be a maxi- 
mum of six months until recorded calibration history can be 
established by the manufacturer. Intervals may be lengthened 
(6 month maximum increment) and shall be shortened based 
on the recorded history. Written records shall document the 
calibration date, procedure used, accuracy, frequency, and re- 
sults. 


6.3.3.3 Application 


The post-weld heat treatment of the production weldment 
shall be in the same temperature range as that specified on 
the WPS. The stress relieving heat treatment time(s) at tem- 
perature of production parts shall be equal to or greater than 
that of the test weldment. 


6.3.4 PSL4 
Welding is not permitted except for weld overlay. 
6.3.5 Quality Control Requirements 


Requirements for pressure containing welds are shown in 
Table 7.2, 


6.4 PRESSURE CONTAINING REPAIR 
WELDMENTS FOR BODIES, BONNETS, AND 
END AND OUTLET CONNECTIONS 


6.4.1 PSL1 


a. General 

All repair welding procedures shall define the WPS and 
NDE requirements. 

Welding shall be performed in accordance with the spec- 
ified WPS. 
b. Base Material 

The base material requirements for material composition, 
API material designation, impact toughness, if required, and 
heat treatment condition shall be known prior to selecting a 
qualified WPS. 
c. Fusion 

The WPS selected and the access for repair shall be such 
to ensure complete fusion. 
d. PQR 

The WPS selected shall be supported by a PQR as 
described in 6.3.1.3. 
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e. Access 

There shall be access to evaluate, remove and inspect the 
nonconforming condition. 
f. Welder/Welding Operator Qualification 

The welder/welding operator shall possess an existing 
qualification in accordance with 6.3.1.4. 


6.4.2 PSL 2-3 


a. The requirements for PSL | shall also apply. 
b. Bolt Hole, Tapped Hole, and Machined Blind Hole Re- 
pair: Performance Qualification 

The welder/welding operator shall perform an additional 
repair welding performance qualification test using a mock- 
up hole. 

The repair welding qualification test hole shall be quali- 
fied by radiography in accordance with 7.5.2 or shail be 
cross-sectioned through the center line of the hole in two 
places 90° apart and macroetched to verify complete fusion. 
One surface of each of the four matching pairs shall be 
macroetched. This evaluation shall include the total depth of 
the hole. 

The repair weld qualification shall be restricted by the fol- 
lowing essential variables for performance controls: 

The hole diameter used for the performance qualification 
test is the minimum diameter qualified. Any hole with a 
greater diameter than the diameter used for the test shall be 
considered qualified. 

The depth-to-diameter ratio of the test hole shail qual- 
ify all repairs to holes with the same or smailer depth-to- 
diameter ratio. 

The performance qualification test hole shall have straight 
parallel wails. If any taper, counter bore or other aid is used 
to enhance the hole configuration of the performance test, 
that configuration shall be considered an essential variable. 


6.4.3 PSL4 
Repair welding is not permitted. 
6.4.4 Quality Control Requirements 


Weld NDE shall conform to requirements as defined by 
the manufacturer and this specification as shown in Table 7.2. 


6.5 WELD OVERLAY FOR CORROSION 
RESISTANCE AND/OR HARD FACING AND 
OTHER MATERIAL SURFACE PROPERTY 
CONTROLS 


6.5.1 PSL1 
6.5.1.1 


This section applies to loose connectors, and integral end 
and outlet connections. 


Ring Grooves 
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6.5.1.1.1 Welding Procedure/Performance 


Qualification 


Qualification shall be in accordance with Articles II and 
II of ASME, Section IX, for weld overlay. 


a. Chemical Analysis 

Chemical analysis shall be performed in the weld metal in 
accordance with the requirements of ASME Section IX at a 
location of 0.125 in. (3 mm) or less from the original base 
metal surface. The chemical composition of the deposited 
weld metal at that location shall be as specified by the man- 
ufacturer. For 300 Series stainless steel, however, the chem- 
ical composition shall be: 


Element Composition (%) 
Nickel 8.0 minimum 
Chromium 16.0 minimum 
Carbon 0.08 maximum 


b. Welds for use in hydrogen sulfide service shall conform 
to the requirements of NACE MRO175. 


6.5.1.1.2 Application 


a. Post Weld Heat Treatment 

End and outlet connections with corrosion resistant weld 
overlaid ring grooves shall be subjected to post weld heat 
treatment in accordance with the weld procedure qualifica- 
tion. 
b. API Grooves for Welding 

API grooves for welding shall be prepared in accordance 
with Table 10.5. 
c. Other Weld Preparations 

Other weld preparations may be used where the mechan- 
ical properties of the deposited weld metal equals or exceeds 
that of the base metal. 


6.5.1.2 Other Corrosion Resistant Overlay 


This section applies to use of corrosion resistant weld 
overlay for bodies, bonnets, and end and outlet connectors 
for purposes other than ring grooves. These requirements do 
not apply to hardfacing or to the weld overlay of valve bore 
sealing mechanisms, choke trim, or valve stems. 


6.5.1.2.1 Welding Procedure/Performance 


Qualification 


Qualification shall be in accordance with Articles II and 
Ill of the ASME Section IX for weld overlay. 


a. Chemical Analysis 

Chemical analysis shall be performed in the weld metal in 
accordance with the requirements of ASME Section IX at the 
minimum overlay thickness as specified by the manufacturer 
for the finished component. 
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For 300 Series stainless stee] the chemical composition 
shall be: 


Element Composition (%) 
Nickel 8.0 minimum 
Chromium 16.0 minimum 
Carbon 0.08 maximum 


For other compositions which must conform to the re- 
quirements of NACE Standard MRO175, the chemical anal- 
ysis of the overlay shall conform to the specification limits 
of the corresponding NACE approved material(s). 

For all other compositions, the chemical analysis of the 
overlay shall conform to the specified limits of the manufac- 
turer’s written specification. 

b. Mechanical Properties 

The manufacturer shall specify the methods to assure 
these mechanical properties and record the results as part of 
the POR. 

Base Metal Mechanical Properties. The base material 
shall retain the API minimum mechanical properties after 
post weld heat treatment. 

Overlay Mechanical Properties. When the overlay mate- 
rial is not considered as part of the manufacturer’s or of the 
API design criteria, a tensile test and a charpy test of the 
overlay material are not required. 

When the overlay material is considered as part of the 
manufacturer’s or of the API design criteria, mechanical test- 
ing of the overlay material is required. 

c. Weld Conformance to NACE MROI75 

Welds for use in hydrogen sulfide service shall conform 
to the requirements of NACE Standard MRO175. 

Hardness Testing. When the welding procedure is to be 
qualified for use on bodies, bonnets, or flanges used in for 
materials classes DD, EE, FF, or HH, hardness testing shall 
be by the Rockwell method or the Vickers 10-kg method. 
Hardness tests shall be performed at a minimum of three test 
locations each: in the base material, in the heat affected 
zone, and in each layer of overlay up to a maximum of two 
layers. See Figure 6.3 for required hardness test locations. 
d. Guided Bend Tests 

Guided bend tests and acceptance criteria shall be in ac- 
cordance with ASME Section IX to verify weld overlay/base 
material bond integrity. 


6.5.1.2.2 Base Material Conformance to NACE 
MRO0175 


The base material shall conform to NACE Standard 
MRO175 after weld overlay and any subsequent heat treat- 
ments. 


6.5.1.3 Other 


This section applies to use of weld overlay for purposes 
other than those covered by Sections 6.5.1.1 and 6.5.1.2. 
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Figure 6.3—Hardness Test Locations 


Welding Procedure/Performance Qualification. Qualifica- 
tion requirements are not specified. A manufacturer shall use 
a written procedure that provides controls for consistently 
meeting the manufacturer specified material surface proper- 
ties in the final machined condition. 


6.5.1.4 Repair of Weld Overlays 


Repairs of weld overlays including associated base metal 
build-up using the overlay material are only acceptable pro- 
vided that: 


1. The original applicable section requirements (Sections 
6.5.1.1, 6.5.1.2 or 6.5.1.3) are adhered to. 

2. When the weld overlay material and/or base metal build- 
up for the weld overlay are considered part of the manufac- 
turer’s or of the API design criteria, those properties listed in 
the design criteria shall be met. 

3. Weld overlay repairs and associated base metal build-up 
for use in hydrogen sulfide service shall conform to the re- 
quirements of NACE Standard MRO175. Weld repairs of the 
base metal that are not associated with the weld overlays are 
prohibited for PSL 4 equipment. 


6.5.2 PSL 2-4 
The requirements of PSL | shall also apply. 


6.5.2.1. Welding Procedures/Performance 


Qualification 


Qualification shall be in accordance with Article H and II 
of ASME, Section IX, for weld overlay, hard facing, or other 
types of overlay as applicable. 


6.5.2.2 Mechanical Properties 


Mechanical properties of the base material shall retain the 
minimum mechanical property requirements after post weld 
heat treatment. 

The manufacturer shall specify the methods to assure 
these mechanical properties and record the results as part of 
the POR. 


6.5.2.3 Hardness Testing for Ring Groove 
Overlay 


Hardness testing shall be performed in the weld metal as 
part of the procedure qualification testing. Test locations shall 
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be within 0.125 in. (3 mm) of the origina! base material. The 
average of 3 or more test results shall be equal to or greater 
than Rockwell B 83 and recorded as part of the POR. 


6.5.2.4 Quality Control Requirements 


The quality control requirements for weld metal overlays 
are shown in Table 7.2. 


a. Other 
This section applies to use of weld overlay for purposes 
other than those covered by Sections 6.5.1.1 and 6.5.1.2. 
b. Welding Procedure/Performance Qualification 
Qualification requirements are not specified. A manufac- 
turer shall use aw ten procedure that provides controls for 
consistently meeting the manufacturer specified material sur- 
face properties in the final machined condition. 
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7 Quality Control 
7.1. SCOPE 


This section specifies the quality control requirements for 
equipment and material manufactured to meet this specifica- 
tion. ; 


7.2 QUALITY CONTROL RECORDS 


This section also summarizes the quality control record 
requirements of this specification. 


7.3. MEASURING AND TESTING EQUIPMENT 
7.3.1 


Equipment used to inspect, test or examine material or 
other equipment shall be identified, controlled, calibrated and 
adjusted at specified intervals in accordance with docu- 
mented manufacturer instructions, and consistent with na- 
tionally or internationally recognized standards specified by 
the manufacturer, to maintain the accuracy required by this 
specification. 


General 


7.3.2 Pressure Measuring Devices 
7.3.2.1 


Test pressure measuring devices shall be accurate to at 
least +0.5% of full scale range. 


7.3.2.2 Calibration Procedure 


Type and Accuracy 


Pressure measuring devices shall be periodically recali- 
brated with a master pressure measuring device or a dead 
weight tester at 25%, 50% and 75% of full scale. 


7.3.2.3 Calibration Intervals 


a. Calibration intervals shall be established for calibrations 
based on repeatability and degree of usage. Intervals may be 
lengthened and shall be shortened based on recorded cali- 
bration history. 

b. Calibration intervals shall be a maximum of 3 months 
until recorded calibration history can be established by the 
manufacturer. 


7.4 QUALITY CONTROL PERSONNEL 
QUALIFICATIONS 


Nondestructive Examination (NDE) 
Personnel 


7.4.1 


NDE Personnel shall be qualified in accordance with re- 
quirements specified in Recommended Practice SNT-TC-1A. 


7.4.2 Visual Examination Personnel 


Personnel performing visual examinations shall have an 
annual eye examination in accordance with SNT-TC-1A. 
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7.4.3 Welding Inspectors 


Personnel performing visual inspections of welding oper- 
ations and completed welds shall be qualified and certified 
as follows: 


* AWS certified welding inspector, or 

« AWS certified associated welding inspector, or 

¢ Welding inspector certified by the manufacturer’s doc- 
umented training program, 


7.4.4 Other Personnel 


All personnel performing other quality control activities 
directly affecting material and product quality shall be qual- 
ified in accordance with manufacturer documented require- 
ments. 


7.5 QUALITY CONTROL REQUIREMENTS 
7.5.1 


a. Quality Control Tables 

Tables have been included in this section that provide a 
matrix of quality control requirements for specific parts and 
equipment. 

b. Materials 

Section 5 of this specification includes detailed qualifica- 
tion requirements for bodies, bonnets, hangers, and end and 
outlet connections; ring gaskets; and qualification test 
coupons. 

c. Quality Control Instructions 

All quality control work shall be controlled by manufac- 
turer’s documented instructions which include appropriate 
methodology and quantitative or qualitative acceptance cri- 
teria. 

Nondestructive examination (NDE) instructions shall be 
detailed regarding the requirements of this specification and 
those of all applicable nationally or internationally recog- 
nized standards specified by the manufacturer. All NDE in- 
structions shall be approved by a Level II] Examiner. 

d. Acceptance Status 

The acceptance status of all equipment, parts, and materi- 
als shall be indicated either on the equipment, parts, or ma- 
terials or in records traceable to the equipment, parts or 
materials. 

e. Materials Classes DD, EE, FF, and HH 

Each pressure containing or pressure controlling part to 
be used in H,S service shall be hardness tested individually 
to verify that the NACE MRO1I75 hardness values have been 
satisfied. (Except for ring gaskets which may be sampled in 
accordance with 7.5.6.2.) If the other requirements of this 
section satisfy this requirement, additional testing or exami- 
nation is not required. 


General 
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7.5.2 Bodies, Bonnets, and End and Outlet 
Connections (See Table 7.1.) 


PSL 1 
Tensile Testing 


7.5.2.1 
7.5.2.1.1 
Refer to 5.4.2.2. 


7.5.2.1.2 Impact Testing (for Temperature 
Classifications K and L) 


Refer to 5.4.2.4. 
7.5.2.1.3 Hardness Testing 
Loose Connectors. No hardness test is required. 


Bodies, Bonnets and End and Outlet Connectors. 2000, 
3000 and 5000 PSI (13.8, 20.7, 34.5 MPa) W.P. Hardness test 
per MIL-STD 105D, Level II, 4.0 AQL. 

Bodies, Bonnets and End out Outlet Connectors. 10,000, 
15,000, 20,000 PSI (69.0, 103.5, 138.0 MPa) W.P. Each part 
shall be hardness tested. 

Methods. Hardness testing shall be performed in accor- 
dance with procedures specified in ASTM E-10 or E-18. 


a. Hardness conversion to other measurement units shall be 
in accordance with ASTM E-140. 
b. Tests shall be performed at a location determined by the 
manufacturer’s specifications and following the last heat 
treatment cycle (including all stress relieving heat treatment 
cycles) and all exterior machining. 
c. When bodies, end and outlet connections have different 
API material designations, each part shail be tested. 
d. Acceptance Criteria 

Parts shall exhibit the following minimum values. 


APR Material Designations Brinell Hardness 


36K, 45K HB140 
60K HB174 
735K HB197 


e. Parts not complying with these minimum hardness levels 
are acceptable when the measured value satisfies the follow- 
ing requirement, 

The average tensile strength, as determined from the ten- 
sile tests results, shall be used with the QTC hardness mea- 
surements in order to determine the minimum acceptable 
hardness value for production parts fabricated from the same 
heat. The minimum acceptable hardness value for any part 
shall be determined by: 

UTS 
HB, = UiSore (ABgrc) 
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Where: 


HB,.= Minimum acceptable Brinell hardness for part 
after the final heat treatment cycle (including 
stress relieving cycles). 

UTS = Minimum acceptable ultimate tensile strength for 
the applicable material designation. 

UTSorc = Average ultimate tensile strength determined 
from the QTC tensile test. 
HBorc = The average of the Brinell hardness values ob- 
served among all test performed on the QTC. 


7.5.2.1.4 Dimensional Verification 


a. Sampling 

All end and outlet connection threads shall be gaged. 
b. Methods 

Threaded end and outlet connections shall be gaged for 
standoff at handtight assembly by use of the gages and gag- 
ing practices illustrated in Figures 10.4, 10.5, and 10.6. 
c. Acceptance Criteria 

In accordance with API Spec 5B or ANSI B1.1 and B1.2 
as applicable. 

Additionally, sampling shall be in accordance with MIL- 
STD-105D, Level II, 1.5 AQL. 

The manufacturer shall specify and verify critical dimen- 
sions. 

Acceptance criteria for critical dimensions shall be as re- 
quired by the manufacturer’s written specification. 


7.5.2.1.5 Visual Examination 


a. Sampling 
Each part shall be visually examined. 
b. Methods 
Visual examinations of castings shall be performed in ac- 
cordance with procedures specified in MSS-SP-5S. 
Visual examination of forgings shall be performed in ac- 
cordance with manufacturer’s written specifications. 
c. Acceptance Criteria 
1. Castings. In accordance with MSS-SP-55. 
Type 1: None acceptable. 
Types 2 through 12: A and B. 
2. Forgings. In accordance with manufacturer’s written 
specifications. 


7.5.2.2 PSL2 
7.5.2.2.1 
Tensile testing requirements for PSL 2 shall be per 5.4.2.3. 


Tensile Testing 
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7.§.2.2.2 impact Testing 
Impact testing requirements for PSL 2 shall be per 5.4.2.4. 
7.§.2.2.3 Hardness Testing 


Hardness testing requirements for PSL 2 shall be identi- 
cal to the requirements for PSL 1, except all parts shall be 
tested. 


7.5.2.2.4 Dimensional Verification 


Dimensional verification requirements for PSL 2 shall be 
identical to the requirements for PSL 1. 


7.5.2.2.5 Traceability 


Job lot traceability is required. 


Identification shall be maintained on materials and parts, 
to facilitate traceability, as required by documented manu- 
facturer requirements. 

Manufacturer documented traceability requirements shall 
include provisions for maintenance or replacement of iden- 
tification marks and identification control records. 


7.5.2.2.6 Chemical Analysis 


a. 


Sampling 


Chemical analysis shall be performed on a heat basis. 


b. 


Methods 


Chemical analysis shall be performed in accordance with 
nationally or internationally recognized standards specified 
by the manufacturer. 


Table 7.1—Quality Control Requirements for Bodies, Bonnets, and End 
and Outlet Connections 


(1) (2) (3) (4) (5) 
See Appropriate Section 
PSL1 PSL2 PSL 3 PSL 4 
Tensile Testing 7.5.2.1.1 7.5.2.2.1 7.5.2.2.1 7.5.2.2.1 
Impact Testing 7.5.2.1.2 7.5.2.2.2 7.5.2.2.2 7.5.2.4.2 
Hardness Testing 7.5.2.1.3 75.213 7.5.2.1,3 75.2.1,3 
MRO1I75 7.5.1e 7.5.he 7.5.1e 7.5.1e i] 
Dimensional 7.5.2.1.4 7.5.21.4 75.21.4 7.5.2.1.4 
Verification 7.5.2.3.4 75,2.3.4 
Traceability 7.5.2.2.5 7.5.2.3.5 7.5.2.3.5 
Chemical Analysis 7.5.2.2.6 7.5.2.2.6 7.5.2.2.6 
Visual Examination 75.215 7.S.245 
7.5.2.2.7 
Surface NDE 7.5.2.2.8 7.5.2.2.8 7.5.2.2.8 
7.5.2.2.9 75,2.2.9 75,.2.2.9 
7.5.2.3.8 7.5.2.3.8 
Weld NDE 
General 7.5.2.2.10 7.5.2.2.10 No 
Welding 
Examination Visual 7.5.2.2.11 7.5.2.2.11 Permitted 
Except 
NDE Surface 7.5.2.2.12 7.5.2.212 for 
Weld Overlays 
Repair Welds 7.5.2.2.13 7.5.2.2.13 (Ref. 7.5.2.4.9) 
NDE Volumetric 7.5.2.2.14 75.20.2144 
75.2.3.11 
NDE Hardness Testing 7.5.2.3.12 
Serialization 7.5.2.3.13 7.5.2.3.13 
Volumetric NDE 7.5.2.3.14 7.5.2.3.14 
7,5.2.4.11 
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c. Acceptance Criteria 
The chemical composition shall meet the requirements of 
5.4.5 and the manufacturer’s written specification. 


7.5.2.2.7 Visual Examination 


Visual examination requirements for nonwetted and non- 
sealing surfaces shall be identical to the requirements for 
PSL 1. Wetted and sealing surfaces shall be examined by sur- 
face NDE methods described in 7.5.2.2.8 and 7.5.2.2.9 as ap- 
plicable. 


7.5.2.2.8 Surface NDE—Ferromagnetic Materials 


a. Sampling 

All accessible wetted surfaces and all accessible sealing 
surfaces of each finished part shall be magnetic particle in- 
spected after final heat treatment and final machining opera- 
tions. 
b. Method 

All ferromagnetic materials shall be examined in accor- 
dance with procedures specified in ASTM E 709. Prods are 
not permitted on well fluid surfaces or sealing surfaces. 
c. Acceptance Criteria 

No relevant indication with a major dimension equal to or 
greater than 3/16 in. (5 mm). 

No more than ten relevant indications in any continuous 
6 sq in. (40 sq cm) area. 

Four or more relevant indications in a line separated by 
less than '/16 in. (1.6 mm) (edge to edge) are unacceptable. 

No relevant indications in the pressure contact sealing sur- 
faces. 


7.6.2.2.9 Surface NDE—Nonferromagnetic 
Materials 


a. Sampling 

All accessible wetted surfaces and all accessible sealing 
surfaces of each finished part shall be liquid penetrant in- 
spected after final heat treatment and final machining opera- 
tions. 

b. Method 

All nonferromagnetic materials shall be examined in ac- 
cordance with procedures specified in ASTM E 165, 

c. Acceptance Criteria. 

No relevant linear indications. 

No relevant rounded indication with a major dimension 
equal to or greater than 3/16 in. (5 mm). 

Four or more relevant rounded indications in a line sepa- 
rated by less than '/i6 in. (1.6 mm) (edge to edge) are unac- 
ceptable. 

No relevant indications in pressure contact sealing sur- 
faces. 


7.5.2.2.10 Weld NDE—General 


When examination is required herein (See Table 7.2), for 
all weld types essential welding variables and equipment 


COPYRIGHT 2000 American Petroleum Institute 
April 03, 


2000 07:10:01 


shall be monitored; in process welding shall be audited: and 
completed weldments (a minimum of !/2 in. (13 mm) of sur- 
rounding base metal and the entire accessible weid) shall be 
examined in accordance with the methods and acceptance 
criteria of this Section. 

Requirements and acceptance criteria for corrosion resis- 
tant weld overlay of bodies, bonnets and flanges can be dif- 
ferent from those for other weld types and shall meet the 
manufacturer’s written specifications. The manufacturer's 
written specification for corrosion resistant weld overlay 
shall include a technique for measuring the specified overlay 
thickness. 


7.5.2.2.11 


a. Sampling. 100% of all welds shall be visually examined 
after post weld heat treatment and machining operations. 
Examinations shall include a minimum of !/2 in. (13 mm) 
of adjacent base metal on both sides of the weld. 
b. Acceptance Criteria 
All pressure containing welds shall have complete joint 
penetration. 
Undercut shall not reduce the thickness in the area (con- 
sidering both sides) to below the minimum thickness. 
Surface porosity and exposed slag are not permitted on or 
within !/g in. (3 mm) of sealing surfaces. 


7.5.2.2.12 Weld NDE—Surface 


a. Sampling 
100% of all pressure containing fabrication welds and 
weld overlay shall be examined by either magnetic particle 
(in the case of ferromagnetic materials) or liquid penetrant 
(in the case of nonferromagnetic materials) methods after all 
welding, post weld heat treatment and machining operations. 
Examinations shall include a minimum of 1/2 in. (13 mm) 
of adjacent base metal on both sides of the weld. 
b. Method—Magnetic Particle Examination 
Magnetic Particle Examination shal] be performed as 
described in 7.5.2.2.8 with additional acceptance criteria as 
follows: 
No relevant linear indications. 
No rounded indications greater than !/s in. (3 mm) for 
welds whose depth is 5/s in. (16 mm) or less; or 3/16 in. 
(S mm) for welds whose depth is greater than 5/g in. 
(16 mm). 
c. Method—Liquid Penetrant Examination 
Liquid Penetrant Examination shall be performed as 
described in 7.5,2.2.9 with additional acceptance criteria as 
follows: 
No rounded indications greater than '/z in. (3 mm) for 
welds whose depth is 5/s in. (16 mm) or less; or 3/16 in. (5 
mm) for welds whose depth is greater than */g in. (16 mm). 


Weld Examination—Visual 


Information Handling Services, 


API SPECbA 96 MM 0732290 0551867 038 Mm 


API SeeciricatTion 6A, SEVENTEENTH EDITION, SPECIFICATION FOR WELLHEAD ANO CHRISTMAS TREE EQuiPpMENT 7-5 


Table 7.2—Quality Control Requirements—Welding 


qd) (2) (3) (4) (3) (6) 
Weld Type Stages PSL 1 PSL2 PSL 3 PSL 4 
Pressure Preparation (see note) — _— — 
Containing 
No 
Completion (see note) — a, b and a, b, Welding 
(c or d) (c or d), Permitted 
and e 
Non pressure Preparation (see note) = _ a No 
Containing Welding 
Completion (see note) —_— a aande Permitted 
Repair Preparation (see note) — h h 
No 
Completion (see note) — a, b and a, b, e and Welding 
(for g) (f or g) Permitted 
Weld Metal Overlay (ring —_— Preparation (see note) —_ _— b b 
grooves, stems, valve 
bore sealing mechanisms, 
and choke trim) Completion (see note) — b b b 
Weld Metal Corrosion Preparation (see note) a a a a 
Resistant Alloy Overlay 
(bodies, bonnets and end Completion (see note) a,b a,b a.b,i a,b, i 


and outlet connections) 


Note: Preparation = Surface prep., joint prep., fitup and preheat. 
Completion = After all weiding, postweld heat treat and machining. 


Examinations, Tests—Codes 

a = Visual Examination. 

b = Penetrant, magnetic particle exam (MT for all ferromagnetic material). 
c ~ Radiation (radiography or imaging) examination. 

d = Ultrasonic examination. 

e = Hardness test (weld). 

f = Ultrasonic examination only when weld is greater than 25% of wall 
thickness or | in. (25 mm), whichever is less. 


7.5.2.2.13 Repair Welds 


All repair welds shall be examined using the same meth- 
ods and acceptance criteria as used in examining the base 
metal or weld metal in the case of a repair to a weld. 

Examinations shall include 1/2 in. (13 mm) of adjacent 
base metal on all sides of the weld. 

Surfaces prepared for welding shall be examined prior to 
welding to ensure defect removal to acceptable levels. Meth- 
ods and acceptance criteria shall be as described in 
7.5.2.2.12. 


7.5.2.2.14 Weld NDE—Volumetric 


a. Sampling 

100% of all pressure containing welds shall be examined 
by either radiography or ultrasonic methods after all weld- 
ing, post weld heat treatment and machining operations. All 
repair welds where the repair is greater than 25% of the orig- 
inal wall thickness or 1 in. (25 mm) (whichever is less) shall 
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g — Radiation (radiography or imaging) examination only when weld is 
greater than 25% of wall thickness or | in. (25 mm), whichever is less. 

h = Penetrant or magnetic particle as applicable for material defects only. 

i —- Measurement of overlay thickness, testing of bond integrity and ultra- 
sonic examination shall be according to the manufacturer's specifications. 
When the overlay is considered part of the manufacturer’s design criteria or 
of the API design criteria, volumetric examination shall meet the require- 
ments of Section 7.5.2.3.14 of this specification for the base material. 


be examined by either radiography or ultrasonic methods af- 
ter all welding and post weld heat treatment. Examinations 
shall include at least '/2 in. (13 mm) of adjacent base metal 
on all sides of the weld. 

b. Method—Radiographic Examination 

Radiographic examinations shall be performed in accor- 
dance with procedures specified in ASTM E 94, to a mini- 
mum equivalent sensitivity of 2%. 

Both X-ray and gamma ray radiation sources are accept- 
able within the inherent thickness range limitation of each. 
Real time imaging and recording/enhancement methods may 
be used when the manufacturer has documented proof that 
these methods will result in a minimum equivalent sensitiv- 
ity of 2%. Wire type image quality indicators are acceptable 
for use in accordance with ASTM E 747. 
ec. Acceptance Criteria—Radiographic Examination 

No type of crack, zone of incomplete fusion or penetra- 
tion. No elongated slag inclusion which has a length equal to 
or greater than the following: 
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Weld Thickness, T Inclusion Length 7.5.2.3.4 Dimensional Verification 
in. mm in. mm Dimensional verification requirements for PSL 3 shall be 
Less than 0.76 19 0.25 64 identical to the requirements for PSL 1. Additionally, verifi- 
0.76 to 2.25 19-57 0.337 0.33T cation shall be performed on all parts. 
Greater than 2.25 57 0.75 19.0 


No group of slag inclusions in a line having an aggregated 
length greater than the weld thickness, T, in any total weld 
length of 127, except when the distance between successive 
inclusions exceeds six times the length of the longest inclu- 
sion. 

No rounded indications in excess of that specified in 
ASME Section VIII, Division 1, Appendix 4. 

d. Method—Ultrasonic Examination 

Ultrasonic examinations shall be performed in accordance 
with procedures specified in ASME Section V, Article 5. 

e. Acceptance Criteria—Ultrasonic Examination 

No indication whose signal amplitude exceeds that refer- 
ence level. 

No linear indications interpreted as cracks, incomplete 
joint penetration or incomplete fusion. 

No slag indications with amplitudes exceeding the refer- 
ence level whose length exceeds the following: 


Weld Thickness, 7 Inclusion Length 
in. mm in. mm 
Less than 0.76 19 0.25 6.4 
0.76 to 2.25 19-57 0.337 0.33T 
Greater than 2.25 57 0.75 19.0 


Where: 


T is the thickness of the weld being examined; if a weld 
joins two members having different thicknesses at the 
weld, 7 is the thinner of the two thicknesses. 


7.5.2.3 PSL3 
7.5.2.3.1 


Tensile testing requirements for PSL 3 shall be identical 
to the requirements for PSL 2. 


7.5.2.3.2 Impact Testing 
Impact testing requirements for PSL 3 shall be per 5.4.2.4. 
7.5.2.3.3 Hardness Testing 


Hardness testing requirements for PSL 3 shall be identi- 
cal to the requirements for PSL 2 except one hardness test 
shall be performed on each finished part (body, bonnet, and 
end connections) with additional tests on each end connec- 
tion face at locations specified in the manufacturer's design 
documents. 


Tensile Testing 
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7.5.2.3.5 Traceability 


Parts manufactured to PSL 3 shall be traceable to a spe- 
cific heat and heat treat lot. 


7.5.2.3.6 Chemical Analysis 


Chemical analysis requirements for PSL 3 shall be identi- 
cal to the requirements for PSL 2. 


7.5.2.3.7 Visual Examination 
None required. 
7.5.2.3.8 Surface NDE 


Surface NDE requirements for PSL 3 shall be identical to 
the requirements for PSL 2. Additionally: 

All accessible surfaces of each finished part shall be in- 
spected. 

All magnetic particle examinations shall use the wet flu- 
oresceni method. 

Surface NDE shall be performed on all surfaces pees 
for “Weld Metal Overlay”; reference Table 7.2. 


7.5.2.3.9 Weld Examination—Visual 


Visual requirements for PSL 3 shall be identical to the re- 
quirements for PSL 2. 


7.5.2.3.10 Weld NDE—Surface 


Surface requirements for PSL 3 shall be identical to the 
requirements for PSL 2. Additionally, magnetic particle ex- 
amination shall be performed by the wet fluorescent method. 


7.5.2.3.11 Weld NDE—Volumetric 


Volumetric requirements for PSL 3 shall be identical to 
the requirements for PSL 2, except all repair welds where the 
repair exceeds 20% of the original wall thickness or 1 in. (25 
mm) (whichever is the smaller), or where the extent of the 
cavity exceeds approximately 10 sq in. (65 sq cm) or when a 
pressure containing casting leaks on hydrostatic test shall be 
examined by either radiography or ultrasonic methods after 
all welding and post weld heat treatment. 


7.5.2.3.12 Weld NDE—Hardness Testing 


a. Sampling 
100% of all accessible pressure containing, nonpressure 
containing and repair welds. 
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b. Methods 

Hardness testing shall be performed in accordance with 
procedures specified in ASTM E 10 or procedures specified 
in ASTM E 18. 

At least one hardness test shall be performed in both the 
weld and in the adjacent unaffected base metals after all heat 
treatment and machining operations. 

c. Acceptance Criteria 

Hardness values shall meet the base material requirements 
of 7,5.2.1.3. 

The hardness recorded in the PQR shall be the basis for 
acceptance if the weld is not accessible for hardness testing. 


7.5.2.3.13 Serialization 


Each individual part and/or piece of equipment shall be 
assigned and marked with a unique code to maintain trace- 
ability and associated records. 


7.5.2.3.14 Volumetric NDE 


a. Sampling 

As far as practical the entire volume of each part shall be 
volumetrically inspected (radiography or ultrasonic) after 
heat treatment for mechanical properties and prior to ma- 
chining operations that limit effective interpretation of the re- 
sults of the examination. 

For quench-and-tempered products, the volumetric in- 
spection shall be performed after heat treatment for mechan- 
ical properties exclusive of stress relief treatments or 
retempering to reduce hardness. 

b. Method—Ultrasonic Examination 

1. Hot Worked Parts: Ultrasonic examination of hot 

worked parts shall be performed in accordance with the 

flat bottom hole procedures specified in ASTM A 388 (ex- 

cept immersion method may be used) and ASTM E 428. 

2. Castings: Ultrasonic examinations of castings shall be 

performed in accordance with the flat bottom hole proce- 

dures specified in ASTM A 609 (except immersion 

method may be used) and ASTM E 428. 

3. Calibration: Distance amplitude curve (D.A.C.) shall 

be based on '/16 in. (1,6 mm) flat bottom hole for metal 

thicknesses through 11/2 in. (38 mm), !/s in. (3,2 mm) flat 

bottom hole for metal thicknesses from 1!/2 in, (38 mm) 

through 6 in. (150 mm), and '/4 in. (6,4 mm) flat bottom 

hole for metal thicknesses exceeding 6 in. (150 mm). 


b. Acceptance Criteria—Ultrasonic Examination 

No single indications exceeding reference distance am- 
plitude curve. 

No multiple indications exceeding 50% of reference dis- 
tance amplitude curve. Multiple indications are defined as 
two or more indications (each exceeding 50% of the refer- 
ence distance amplitude curve) within '/2 (13 mm) of each 
other in any direction. 
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c. Method—Radiographic Examination 

Radiographic examination of hot worked parts or castings 
shall be performed in accordance with methods specified in 
75.2.2.14. 
d. Acceptance Criteria—Radiographic Examination 


1. Hot worked parts. 
No cracks, laps, or bursts. 
No elongated indications with length greater than: 


Weld Thickness, T Inclusion Length 


in. mm in. mm 
Less than 0.76 19 0.25 6.4 
0.76 to 2.25 19-57 0.33T 0.33T 
Greater than 2.25 57 0.75 19.0 


Where: 


T is the pressure vessel wall thickness. No group of indi- 
cations in a line that have an aggregate length greater than 
T in a length of 127. 


2. Castings. 


* ASTM E 186: Standard Reference Radiographs for 
Heavy-Walled (2 to 4'/2 in.) Stee] Castings. 

« ASTM E 208: Standard Reference Radiographs for 
Heavy- Walled (4!/2 to 12 in.) Steel Castings. 

+ ASTM E 446: Standard Reference Radiographs for 
Steel Castings Up to 2 in. in Thickness. 


Maximum defect classification as follows: 


Type Defect Maximum Defect Class 


2 
2 
2 (all types) 
None acceptable 
None acceptable 
None acceptable 
None acceptable 


Omm ocd > 


7.5.2.4 PSL4 
7.5.2.4.1 


Tensile testing requirements for PSL 4 shall be identical 
to the requirements for PSL 2. 


7.5.2.4.2 impact Testing 


Impact testing requirements for PSL 4 shall be per 5.4.2.4. 
Additionally, heats used to fabricate parts used for Tempera- 
ture Classifications S, T, U or V shall be impact tested at O° F 
(18°C). 

Acceptance Criteria: The minimum lateral expansion 
value for 10 mm x 10 mm specimens shail be 0.015 in. 


7.5.2.4.3 Hardness Testing 


Hardness testing requirements for PSL 4 shall be identi- 
cal to the requirements for PSL 3. 


Tensile Testing 
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7.5.2.4.4 Dimensional Verification 


Dimensional verification requirements for PSL 4 shall be 
identical to the requirements for PSL 3. 


7.5.2.4.5 Traceability 


Traceability requirements for PSL 4 shall be identical to 
the requirements for PSL 3. 


7.5.2.4.6 Chemical Analysis 


Chemical analysis requirements for PSL 4 shall be identi- 
cal to the requirements for PSL 2. 


7.5.2.4.7 Visual Examination 
None required. 
7.5.2.4.8 Surface NDE 


Surface NDE requirements for PSL 4 shall be identical to 
the requirements for PSL 3. 


7.5.2.4.9 Weld NDE 


No welding except overlay is permitted on PSL 4 parts or 
equipment, Weld NDE requirements for overlay in PSL 4 
shall be identical to the requirements of PSL 3. 


7.5.2.4.10 Serialization 


Serialization requirements for PSL 4 shall be identical to 
the requirements for PSL 3. 


7.5.2.4.11 Volumetric NDE 


Volumetric NDE requirements PSL 4 shall be identical to 
the requirements for PSL 3 except: 
a. Ultrasonic Acceptance Criteria 

Same acceptance criteria as PSL 3. Additionally, no con- 
tinuous cluster of indications on the same plane regardless of 
amplitude found over area twice the diameter of the search 
unit. 
b. Radiographic Acceptance Criteria: 

1. Hot worked parts. 


* No type of crack, lap or burst. 

« No elongated indications exceeding '/a in. (6.4 
mm). 

« No more than 2 indications separated by less than 
yin. (13 mm). 


7.5.3 Stems (PSL 1-4) 


7.5.3.1 Quality Control Requirements, Methods 


and Acceptance Criteria 


Table 7.3 lists the quality control requirements for stems. 
The requirements shown for stems are the same as for bodies 
and bonnets except that material properties shall conform to 
the requirements of 5.1 and 5.2. Impact testing requirements 
for stems shall be the same as for bodies, bonnets, and end 
and outlet connections. 
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7.5.3.2 Volumetric Examination (PSL 3-4) 


a. Sampling 

Each stem, or bar from which stems are machined, shall 
be volumetrically inspected using ultrasonic or radiographic 
techniques. The inspection shall be conducted after final heat 
treatment (exclusive of stress relief treatments) and prior to 
machining operations that limit effective interpretation of the 
results of the examination. 
b. Method ; 

Inspection shall be performed in accordance with the 
methods of 7,.5,2.3.14 for hot worked parts. When ultrasonic 
inspection is performed, each stem (or bar from which stems 
are machined) shall be ultrasonic inspected form the outer di- 
ameter and ends by the straight beam technique. Stems which 
cannot be examined axially using the straight beam technique 
shall be examined using the angle beam technique. 
c. Calibration 

Distance amplitude curve based on !/s in. (3.2 mm) flat 
bottom hole (straight beam technique) and '/16 in. (1.6 mm) 
side drilled hole, 1 in. (25 mm) deep (angle beam technique). 
d. Acceptance Criteria 

Refer to 7,5.2.3.14. 


7.5.4 Other Pressure Boundary Penetrations 
(PSL 1-4) 


The quality of other pressure boundary penetrations shall 
be controlled in accordance with the manufacturer’s written 
specifications. 


7.5.5 Valve Bore Sealing Mechanisms and Choke 
Trim (PSL 2-4) 


Table 7.4 lists the quality control requirements for valve 
bore sealing mechanisms and choke trim. For choke trim, 
only the surface NDE and serialization shall apply. Surface 
NDE is not required on brazed, press-fit or shrink-fit joints. 
Indications that are restricted to a brazed, press-fit, or shrink- 
fit joint are not relevant. 

The requirements shown for valve bore sealing mecha- 
nisms are the same as for bodies and bonnets except material 
properties shall conform to the requirements of 5.1 and 5.2 
and volumetric NDE is not required. 


7.5.6 Ring Gaskets (See Table 7.5) 
7.5.6.1 


a. Sampling 

Manufacturer’s documented requirements. 
b. Methods 

Manufacturer’s documented requirements. 
c. Acceptance Criteria 

See 10.4, 


Dimensional Verification 
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7.5.6.2 Hardness Testing 
HARDNESS TEST LOCATION 


a. Sampling 
As a minimum, sampling shall be performed on com- 
pleted gaskets in accordance with MIL STD 105D, Level I, 


Vy 
1.5 AQL. by 
b. Methods My 
A minimum of one hardness test shall be performed in ac- v4 
Ys, 


cordance with procedures specified in ASTM E 18. The lo- 
cation of the hardness test shall be in accordance with Figure OCTAGONAL OVAL 
re 


Figure 7.1—Ring Gasket Hardness Test Location 


Table 7.3—Quality Control Requirements for Stems 


(1) (2) 3) (4) (5) 


See Appropriate Section 


PSL 1 PSL2 PSL3 PSL4 
Tensile Testing 5.9 5.7 5.7 5.7 
Impact Testing 5.9 75.2.2.2 7.5.2.3.2 7.5.2.4.2 i} 
Hardness Testing 7,5.2.1.3 75,2.1.3 7.5.2.1.3 7,5.2.1.3 
7.5.2.2.3 7.5.2.2.3 7,§.2.2.3 
7.5.2.3.3 7.5.2.3.3 
MROI75 7.5.te 7.5.le 7.5.1¢€ 7.5.t¢ L] 
Dimensional 75.2.1.4 7.5.2.1.4 TS21.4 7S.21.4 
Verification 7.5.2.3.4 7,5,2,3.4 
Traceability 7.5.2.2.5 7.5.2.3.5 7.5.2.3.5 
Chemical Analysis 7.5.2.2.6 7.5.2.2.6 7.5.2.2.6 
Visual Examination TS2A5 7,5.2.1.5 
75.2.2.7 
Surface NDE 75.2.2.8 75.2.2.8 7,5.2.2.8 
7,5.2.2.9 7.5.2,2.9 7,5.2.2.9 
7,5.2.3.8 7.5.2.3.8 
Weld NDE 
General 75,2.2.10 7.5.2.2.10 No 
fonts . Welding 
Examination Visual 7.5.2.2.11 7.5.2.2.11 Permitted 
NDE Surface 75.2.2.12 75.22.12 ae 
7.5.2.3.10 . 
Overlays 
Repair Welds 7.5.2.2.13 7.5.2.2.13 (Ref. 7.5.2.4.9) 
NDE Volumetric . 7,S.2.214 7.5.2.2.14 
73.2.3.11 
NDE Hardness Testing 75,.2.3.12 
Serialization 7,5,2.3.13 75.23.13 
Volumetric NDE 7.5.2.3.14 7.5.2.3.14 
7.5.3.2 75.3.2 
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c. Acceptance Criteria 


Acceptance criteria shall be as follows: 


Material 


Soft iron 

Carbon and low alloys 
Stainless steel 

CRA 


7.5.6.3 Surface Finish 


Maximum Hardness 


HRB 56 

HRB 68 

HRB 83 
Hardness shall meet the manufac- 
turer’s written specification. 


c. 


Acceptance Criteria. 
Acceptance criteria as follows: 


Gasket Type 


R 
RX 
BX 


RMS 


63 
63 
32 


7.5.7 Studs and Nuts (See Table 7.6) 


7.5.7.1 


PSL 1-2 


a. Sampling 


No specified requirements. 


b. Methods 
None specified. 


a. General 


The requirements for studs and nuts apply only to those 
used to connect API end and outlet flanges and API studded 
connections specified in 10.1. Quality control shall be 


Table 7.4—Quality Control Requirements for Valve Bore Sealing Mechanisms 
and Choke Trim (See Note) 


qa) (2) (3) (4) 
See Appropriate Section 
PSL! PSL2 PSL3 
Tensile Testing 5.7 
| Impact Testing® 
Hardness Testing 7.5.2.1.3 
75.2.2.3 
7.5.2.3.3 
] MRO175 7.5.1e 75.be 75.1e 
Dimensional 75.2.1.4 
Verification 7.5.2.3.4 
Traceability 7.5.2.3.5 
Chemical Analysis 7.$.2.2.6 
Visual Examination 
Surface NDE 7.5.2.2.8 
7.5.2.2.9 
75.2.3.8 
Weld NDE 
General 7.5.2.2.10 7.5.2.2.10 
Examination Visual 7.5.2.2.11 7.5.2.2.11 
NDE Surface 7.5.2.212 7.§.2.2.12 
7.5.2.3.10 
Repair Welds 75.2.2.13 7,5.2.2.13 
NDE Volumetric 
NDE Hardness Testing 7.5.2.3.12 
Serialization 75.23.13 
Volumetric NDE 
| Note: Only the surface NDE and serialization are required for choke trim (ref. 7.5.5). 
“Impact testing is not required for seats. 
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PSL 4 


5.7 


7.5.2.13 
75.2.2.3 
7.5.2.3.3 


7.5.1e 
7,5.21.4 
7.5.2.3.4 


7.5.2.3.5 


7.5.2.2.6 


7.5.2,.2.8 
7.5.2.2.9 
7,5.2.3.8 


No 
Welding 
Permitted 
Except 
for 
Weld 
Overlays 
(Ref. 7.5.2.4.9) 


7.5.2.3.13 
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performed in conformance with Table 7.6 and the following 
requirements. (Other studs and nuts shall meet the design re- 
quirements of 4.3.4 and the manufacturer’s specifications.) 
b. Tensile Testing 

Tensile testing requirements for PSL 1—2 shall be per- 
formed in accordance with procedures specified in the ap- 
propriate ASTM standard (A 193, A 194, A 320, or A 453), 
except that yield strength shall meet or exceed the minimums 
shown in Table 10.15. 
c. Impact Testing 

Impact testing shall be performed on studs and nuts as re- 
quired by Table 10.15. 
d. Dimensional Verification 


1. Sampling: See applicable ASTM specification. 

2. Method: See applicable ASTM specification. 

3. Acceptance Criteria: See applicable ASTM Specifi- 
cation. 


e. Hardness Testing 


1. Specimens: See applicable ASTM specification. 
2. Sampling: See applicable ASTM specification. Ad- 
ditionally, ASTM A 453, GR-660 and UNS-NO5500 bolt- 
ing material shall be individually hardness tested. 
3. Method: Hardness testing shall be performed in ac- 
cordance with ASTM E 18 and ASTM A 370. 
4. Acceptance Criteria: For NACE Class I and II bolt- 
ing, see NACE Std. MRO17S. This specification does not 
specify hardness testing on NACE MRO175, Class III 
bolting. 

For all other bolting, see applicable ASTM specifica- 
tion. 


f. Chemical Analysis 
Chemical analysis shall be performed in accordance with 
procedures specified in the applicable ASTM specification. 


Table 7.5—Quality Control Requirements for Ring Joint Gaskets 


(1) (2) 


(3) (4) (5) 


a 


See Appropriate Section 


Tensile Testing 


Impact Testing 


Dimensional 7.5.6.1 

Verification 

Hardness Testing 75.6.2 
MRO175 7.5.1e 

Traceability 


Chemical Analysis 
Visual Examination 
Surface NDE 
Weld NDE 
General 
Examination Visual 
NDE Surface 
Repair Welds 
NDE Volumetric 
NDE Hardness Testing 
Serialization 


Volumetric NDE 
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7.5.7.2 PSL34 


a. General 

The requirements for studs and nuts apply only to those 
used to connect API end and outlet flanges and API studded 
connections specified in 10.1. Quality control shall be per- 
formed in conformance with Table 7.6 and the following re- 
quirements. (Other studs and nuts shall meet the design 
requirements of 4.3.4 and the manufacturer’s specifications.) 
b. Tensile Testing 

Tensile testing requirements for PSL 3—4 shall be identical 
to the requirements of PSL 1-2. 
c. Impact Testing 

Impact testing requirements for PSL 3—4 shall be identi- 
cal to the requirements of PSL 1-2. 
d. Dimensional Verification 

Dimensional verification requirements of PSL 3-4 shall 
be identical to the requirements of PSL 1-2. 
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e. Hardness Testing 

Hardness testing requirements for PSL 3—4 shall be iden- 
tical to PSL 1-2 
f. Chemical Analysis 

Chemical analysis requirements for PSL 3-4 shall be 
identical to the requirements of PSL 1-2. 


7.5.8 Nonmetallic Sealing Material 


The quality of nonmetallic seals shall be controlled in ac- 
cordance with the following specifications (see Table 7.7). 


7.5.8.1 PSL1 
a. Dimensional Verification 


1. Sampling: Sampling shall be performed on non- 
metallic seals in accordance with MIL-STD 105D, Level 
Il, 2.5 AQL for O-rings and 1.5 AQL for other seals. 

2. Method: Each piece of the sample shall be dimen- 
sionally inspected for compliance to specific tolerances. 


Table 7.6—Quality Control Requirements for Studs and Nuts 


() (2) 


(3) (4) (5) 


See Appropriate Section 


PSL |! PSL2 PSL 3 PSL 4 

Tensile Testing 7.5.7.1b 7,5.7.1b 75.7.1b 7.5.7,.1b 

Impact Testing 7.5.7,1¢ 7.5.7.1¢ 7.5,7,1¢ 75.7.1¢ 

Dimensional 75.710 7.5.7.1d 7.5.7.1d 7.5.7.1 
Verification 

Hardness Testing 75.7 Ne 7.5.7.1e 7.5.7.1e 7.5.7.1e 

7.5.7.2e 75.7.2e 

MRO175 7.5.1e 7.5.1e 7.5.l¢ 7.5.1e 

Traceability 

Chemical Analysis TS.FAE TST TSTAE VSTAF 


Visual Examination 
Surface NDE 
Weld NDE 
General 
Examination Visual 
NDE Surface 
Repair Welds 
NDE Volumetric 
NDE Hardness Testing 
Serialization 


Volumetric NDE 
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3. Acceptance Criteria: If inspection methods produce 
rejections less than allowed in sampling, the batch shall 
be accepted. 


b. Visual Examination 


1. Sampling: Sampling shall be performed in accor- 
dance with MIL-STD 105D, Level II, 2.5 AQL for O- 
rings and 1.5 AQL for other seals. 

2. Method: Each piece of the sample shall be visually 
inspected according to manufacturer’s written require- 
ments. 

3. Acceptance Criteria: If inspection methods produce 
rejections less than allowed, the batch shall be accepted. 


c. Hardness Testing 


1. Sampling: Sampling shall be performed in accor- 
dance with MIL-STD 105D, Level II, 2.5 AQL for O- 
rings and 1.5 AQL for other seals. 

2. Method: Hardness testing shall be performed in ac- 
cordance with procedures specified in ASTM D2240 or 
D1415. 

3. Acceptance Criteria: The hardness shall be controlled 
in accordance with the manufacturer’s written specifica- 
tion. 


d. Documentation 
None required. 


7.5.8.2 PSL2 


a. Dimensional Verification 

Dimensional verification requirements for PSL 2 shall be 
identical to the requirements for PSL 1. 
b. Visual Examination 

Visual examination requirements for PSL 2 shail be iden- 
tical to the requirements for PSL 1. 


c. Hardness 

Hardness testing requirements for PSL 2 shall be identi- 
cal to the requirements for PSL 1. 
d. Documentation 

The supplier/manufacturer shall certify that materials and 
end products meet manufacturer’s specifications. Certifica- 
tion shall include manufacturer’s part number, specification 
number, and compound number. 


7.5.8.3 PSL3 


a. Dimensional Verification 

Dimensional verification requirement for PSL 3 shall be 
identical to the requirements for PSL 1. 
b. Visual Examination 

Visual examination requirements for PSL 3 shall be iden- 
tical to the requirements for PSL 1. 
c. Hardness 

Hardness testing requirements for PSL 3 shall be identi- 
cal to the requirements for PSL 1. 
d. Documentation 

Documentation requirements for PSL 3 shall be identical 
to the requirements for PSL 2. Additionally, the following 
documentation shall be included: batch number, the 
cure/mold date, and shelf life expiration date. 
e. Storage and Age Control 

The storage of nonmetallic sealing materials shall con- 
form to the requirements for Nonmetallic Age Control, 9.6. 


7.5.8.4 PSL4 


a. Dimensional Verification 

Dimensional verification requirements for PSL 4 shall be 
identical to the requirements for PSL 1. 
b. Visual Examination 

Visual examination requirements for PSL 4 shall be iden- 
tical to the requirements for PSL 1. 


Table 7.7—Quality Control Requirements for Non-Metallic Sealing Materials 


(1) (2) 


(3) (4) (5) 


See Appropriate Section 


PSL | PSL 2 PSL 3 PSL4 
Dimensional 7,5.8.1a 7.5.8.1a 7.5.8.1a 7.5.8.1a 
Verification 
Visual Examination 7.5.8.1b 7.5.8.1b 7.5.8.1b 7.5.8.1b 
Hardness 7,5.8.1¢ 7S.8.1¢ 7.5.8.1¢ 7.5.8.1 
Documentation 7.5.8.2 7.5.8.2d 7.5.8.2d 
Batch Traceability 7.5.8.3d 7.5.8.3d 
Cure Date Certification 7.5.8.3d 7.5.8.3d 
Shelf Life Expiration 7.5.8.3d 7.5.8.3d 
Date Certification 
Physical Property Data 7.5.8.4 
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c. Hardness 

Hardness testing requirements for PSL 4 shall be identi- 
cal to the requirements for PSL 1. 

d. Documentation 

Documentation requirements for PSL 4 shall be identical 
to the requirements for PSL 3. Additionally, the following 
documentation shall be included: 

Supplier/manufacturer shall supply a copy of test results 
of the physical properties of the compound supplied. Physi- 
cal properties shall be in accordance with the manufacturer’s 
written specification. 

Physical property data for qualification of homogeneous 
elastomers shall include the following: 


Data Documentation 


ASTM D1414/D2240 
ASTM D412/D1414 


Hardness Testing 
Tensile Testing 


Elongation ASTM D412/D1414 
Compression Set ASTM D395/D1414 
Modulus ASTM D412/D1414 


Fluid Immersion ASTM D471/D1414 


Physical property data for other nonmetallic seal materials 
shall meet the requirements of the manufacturer's written 
specification. 

e. Storage and Age Control 

Storage requirements for PSL 4 nonmetallics shall be 

identical to the requirements for PSL 3. 


7.5.9 Assembled Equipment 


Tables 7.10, 7.11, 7.12, 7.13, and 7.14 provide a matrix of 
quality control requirements and product specification levels 
for assembled equipment. The requirements are outlined by 
product specification level. 

The hydrostatic body test shall be performed first. The 
drift test shall be performed after the valve has been assem- 
bled, operated and tested. The sequence of other tests shall 
be at the option of the manufacturer. 


7.5.9.1 


a. PSLI 

None required. 
b. PSL2-4 : 

Serialization of valves, wellhead equipment, tees, crosses, 
tubing head adapters, hangers, chokes and fluid sampling de- 
vices is required. 


7.5.9.2 Traceability Record 


Assembly Serialization 


a. PSL 1-2 
None required, 
b. PSL 3-4 


A report identifying the body, bonnet, stem, end out outlet 
connection, and valve bore sealing mechanisms shall be 
listed traceable to the assembly. 


7.5.9.3 PSL 1 Testing 
7.5.9.3.1 Drift Test—Full Bore Valves 


a. Method 

Pass a drift mandrel as described in Table 7.8 through the 
valve bore after the valve has been assembled, operated and 
pressure tested. 
a. Acceptance Criteria 

The drift mandrel shail pass completely through the valve 
bore. 


7.5.9.3.2 Drift Test—Christmas Trees 


a. Method 

Pass a drift mandrel as described in Table 7.8 through the 
main bore of christmas tree assemblies. 
a. Acceptance Criteria 

The drift mandrel shall completely pass through the main 
bore of the christmas tree. 


7.5.9.3.3 Hydrostatic Body Test—Individual 
Equipment 


. 


a. Method 

Assembled equipment shall be subjected to a hydrostatic 
body test prior to shipment from the manufacturer’s facility. 
The hydrostatic body test shall be the first pressure test per- 
formed. Test pressure shall not be applied as a differential 
pressure across closure mechanisms of valves. Water or wa- 
ter with additives shall be used as the testing fluid. Tests shall 
be completed prior to painting. 

Loose connectors do not require a hydrostatic test. 

The hydrostatic body test for assembled equipment shall 
consist of three parts: 


¢ The primary pressure-holding period. 
¢ The reduction of the pressure to zero. 
¢ The secondary pressure-holding period. 


Tests shall be conducted prior to the addition of body filler 
grease. Lubrication applied during assembly is acceptable. 

Both pressure-holding periods shall not be less than 3 
minutes, the timing of which shall not start until the test pres- 
sure has been reached, the equipment and the pressure mon- 
itoring gage have been isolated from the pressure source, and 
the external surfaces of the body members have been thor- 
oughly dried. 

The hydrostatic body test pressure shall be determined by 
the rated working pressure of the equipment. Hydrostatic test 
pressures shall be as given in Table 7.9. 

b. Special Considerations 

1. For equipment with end or outlet connections having 

different working pressures, the lowest working pressure 

rating shall be used to determine the hydrostatic body test 
pressure (except for crossover connectors and chokes.) 

2. Acrossover connector shall be tested at a test pressure 

based on the pressure rating for the upper connection. Test 
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pressure shall be applied inside and above the restricted 
area packoff of the lower connection. The lower connec- 
tion shall be tested below the restricted area packoff to a 
level based on its pressure rating. 
3. For chokes having an inlet connection of a higher 
pressure rating than the outlet connection, the body, from 
the inlet connection to the body-to-bean seal point of the 
replaceable seat or flow bean, shall be hydrostatically 
tested to the appropriate pressure for the inlet connection, 
The remainder of the body, downstream from the seal 
point, shall be tested to the appropriate pressure for the 
outlet connection. Temporary seat seals may be used to fa- 
cilitate testing. 
4, Valves and chokes shall be in the partially open posi- 
tion during testing. 
5. Each bore of multiple bore equipment shall be indi- 
vidually tested. 

Acceptance Criteria 
The equipment shall show no visible leakage under the 
test pressure. Leakage by the thread during the in plant hy- 
drostatic testing of a threaded wellhead member when joined 


Ca 


7-15 


with a threaded test fixture is permissible above the working 
pressure of the thread. 


7.5.9.3.4 Hydrostatic Body Test—Christmas 
Trees 


Same requirements as in 7.5.9.3.3, Individual Equipment, 
except that trees assembled entirely with previously hydro- 
statically tested equipment, other than loose connectors, need 
only be tested to rated working pressure. 


7.5.9.3.5 Hydrostatic Seat Test—Valves 


Method 
Bidirectional valves shali have hydrostatic seat test pres- 
sure equal to the rated working pressure applied to each side 
of the gate or plug with the other side open to atmosphere. 
Unidirectional valves shall have pressure applied in the 
direction indicated on the body, except for check valves 
which shall be tested on the downstream side. 
Holding periods for tests shall be a minimum of 3 
minutes. 


a. 


Table 7.8—Drift Diameter for Individual Flowline Valves and Christmas Trees 


Valve End to End Dimension (minimum)? 


42 in. (1065 mm) (minimum)? 


aMinimum length for individual valves only. 
bMinimum length for Christmas trees. 


L (minimum) 


() (2) (3) (4) (5) 
Nominal Nominal L, in (mm) D,, in. (mm) D3, in. (mm) 

Flange Size Bore Size (minimum) +.027 in. (+0.68 mm) +.027 in. (+0.7 mm) 
in. (mm) in. (mm) in. (mm) in. (mm) in. (mm) 
13/16 (46) 1.81 (46) 3.00 (76) 1.78 (45.20) 1.52 (38.6) 
2s (52) 1.81 (46) 3.00 (76) 1,78 (45.20) 1.52 (38.6) 
2'/16 (52) 2.06 (52) 3.00 (76) 2,03 (51.60) 1.90 (48.3) 
2/16 (65) 2.56 (65) 3,00 (76) 2.53 (64,30) 2.35 (59.7) 
3¥/i6 (78) 3.06 (78) 3.06 (78) 3.03 (77.00) 2.88 (73.2) 
31/8 (79) 3.12 (79) 3.12 (79) 3.09 (78.60) 2.88 (73.2) 
4!/16 (103) 4.06 (103) 4.06 (103) 4,03 (102.40) 3.83 (97.3) 
5'/8 (130) 5.12 (130) 5.12 (130) 5.09 (129.40) 4.97 (126.2) 
This (179) 6.00 (152) 6.00 (152) 5.97 (151.60) 5.85 (148.3) 
Tie (179) 6.12 (156) 6.12 (156) 6.09 (154.80) 5.97 (151.6) 
Thre (179) 6.38 (162) 6.38 (162) 6.34 (161.00) 6.22 (158.0) 
Tihs (179) 6.62 (168) 6.62 (168) 6.59 (167.50) 6.47 (164.3) 
The (179) 7.06 (179) 7.06 (179) 7.03 (178.60) 6.91 (175.5) 
9 (228) 9.00 (228) 9.00 (228) 8.97 (227.80) 8.85 (224.8) 


aMinimum length for individual valves only. 
bMinimum length for christmas trees. 
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The pressure shall be reduced to zero between all holding 
periods. 

Valves shall be tested a minimum of two times on each 
side of the gate or plug. 
b. Acceptance Criteria 

No visible leakage during each holding period. 


7.5.9.4 PSL2 Testing 
7.5.9.4.1 
Same requirements as PSL 1. 


7.5.9.4.2 Drift Test—Christmas Trees 


Drift Test—Full Bore Valves 


Same requirements as PSL 1. 


7.5.9.4.3 Hydrostatic Body Test—Individual 
Equipment 


Same requirements as PSL 1. 


7.5.9.4.4 Hydrostatic Body Test—Christmas 
Trees 


Same requirements as PSL 1. 
7.5.9.4.5 Hydrostatic Seat Test—Valves 


a. Method 

Valves shall have the hydrostatic seat test pressure, which 
is equal to the rated working pressure, applied to one side of 
the gate or plug with the other side open to the atmosphere. 
Bidirectional valves shall be tested in both directions. Unidi- 
rectional valves shall be tested in the direction indicated on 
the body except for check valves which will be tested on the 
downstream side. 

After the pressure has been applied to one side of the gate 
or plug, the pressure shall be held and monitored for a mini- 
mum of 3 minutes. 

The valve, except for check valves, shall then be opened 
while under full differential pressure. 


The above two steps shall be repeated. 

The one side of the gate or plug shall then be pressurized, 
held, and monitored a third time for a minimum of 3 minutes. 

Bidirectional valves shall next be tested on the other side 
of the gate or plug using the same procedure outlined above. 
Split gate valves may have both seats tested simultaneously. 
b. Acceptance Criteria—Seat Test 

Valves shall show no visible leakage during each holding 
period. 


7.5.9.5 PSL3 Testing 

7.5.9.5.1 Drift Test—Full Bore Valves 
Same requirements as PSL 1. 

7.5.9.5.2 Drift Test~—Christmas Trees 
Same requirements as PSL 1. 

7.5.9.5.3 Pressure Test Records 


Achart recorder shall be used on all hydrostatic tests. The 
record shall identify the recording device, shall be dated, and 
shall be signed. 


7.5.9.5.4 Hydrostatic Body Test (Extended)— 
Individual Equipment 


Same requirements as PSL 1. Additionally, this hydro- 
Static body test requires the secondary pressure holding pe- 
riod to be extended to a minimum of 15 minutes. 


7.5.9.5.5 Hydrostatic Body Test (Extended)— 
Christmas Trees 


Same requirements as PSL 1. Additionally, this hydro- 
Static body test requires the secondary pressure holding 
period to be extended to a minimum of 15 minutes. 


(Text continues on page 7-19) 


Table 7.9—Hydrostatic Body Test Pressure, psi (MPa) 


(1) (2) (3) 


Nominal Size of Flange 


(4) 


(5) (6) (7) 


End and Outlet Connections 


Line Pipe Casing Threads, in. (mm) 

Working 135/s in. 165/4 in. and 

Pressure (346 mm) (425 mm) Tubing 4l/o-103/4 113/4-133/8 16-20 

Rating and Smaller and Larger Threads (i14.3-273.0) (298.5-339.7) (406.5-508.0) 
2,000 (13.8) 4,000 (27.6) 3,000 (20.7) 4,000 (27.6) 4,000 (27.6) 4,000 (27.6) 2,250 (15.5) 
3,000 (20.7) 6,000 (41.4) 4,500 (31.0) 6,000 (41.4) 6,000 (41.4) 4,500 (31.0) — 
5,000 (34.5) 10,000 (69.0) 10,000 (69.0) 10,000 (69.0) 7,500 (51.7) _ — 
10,000 (69.0) 15,000 (103.4) 15,000 (103.4) 15,000 (103.4) — — _ 
15,000 (103.4) 22,500 (155.2) 22,500 (155.2) —_ eae ick = 
20,000 (138.0) 30,000 (207.0) — — — — oon 


COPYRIGHT 2000 American Petroleum Institute 
April 03, 


2000 07:10:01 


Information Handling Services, 


API SPECKbA 9b Ml 0732250 0551879 85T mm 


API SPECIFICATION 6A, SEVENTEENTH EDITION, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQuiPMENT 7-17 


Table 7.10—Quality Control Requirements for Full Bore Valves 


(1) (2) 3) (4) (3) 
See Appropriate Section 
PSL 1 PSL2 PSL 3 PSL 4 
2 Drift Test 7.5.9.3.1 7.5.9.3.1 7.5.9.3.1 7.5.9.3.1 
Hydrostatic Test Body 7.5.9.3.3 Body 7.5.9.3.3 
Seat 7.5.9.3.5 Seat 7.5.9.4.5 
Hydrostatic Test Body 7.5.9.5.4 Body 7.5.9.5.4 
(Extended) Seat 7.5.9.5.6 Seat 7.5.9.5.6 
Gas Test Body 7.5.9.6.6 
Seat 7.5.9.6.7 
Backseat 
7.5.9.6.8 
Traceability 7.5.9.2b 7.5,9.2b 
Serialization 7,5.9.1b 7.5.9.1b 75.9.1b 


Table 7.11—Quality Control Requirements for Regular and Venturi Bore Valves 


(1) (2) (3) (4) (5) 
See Appropriate Section 
PSL 1 PSL 2 PSL3 PSL4 
Hydrostatic Test Body 7.5.9.3.3 Body 7.5.9.3.3 
Seat 7.5.9.3.5 Seat 7.5.9.4.5 
Hydrostatic Test Body 7.5.9.5.4 Body 7.5.9.5.4 
(Extended) Seat 7.5.9.5.6 Seat 7.5.9,5.6 
Gas Test Body 7.5.9.6.6 
Seat 7.5.9.6.7 
Backseat 
7.5.9.6.8 
Traceability 7.5.9.2b 7.5.9.2b 
Serialization 7.5.9.1b 7.5.9.1b 7.5.9.1b 
COPYRIGHT 2000 American Petroleum Institute Information Handling Services, 


April 03, 2000 07:10:01 


‘API SPECHbA S56 @@ 0732290 0551440 571 


7-18 API Seecimicarion 6A, SEVENTEENTH EDITION, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQUIPMENT 


Table 7.12—Quality Control Requirements for Production Check Valves 


0) (2) 6) (4) (5) 
See Appropriate Section 
PSL1 PSL2 PSL3 PSL 4 
Hydrostatic Test Body 7.5.9.3.3 Body 7.5.9.3.3 
7 Seat 7.5.9.3.5 Seat 7.5.9.4.5 
Hydrostatic Body 7.5.9.5.4 Body 7.5.9.5.4 
Test (Extended) Seat 7.5.9.5.6 Seat 7.5.9.5.6 
Gas Test Body 7.5.9.6.6 
Seat 7.5.9.6.7 
Traceability 7.5.9.2b 7,5.9.2b 
Serialization 7.5.9.1b 7.5.9.1d 7.5.9.1b 


Table 7.13—Quality Control Requirements for Casing and Tubing Heads, 
Tubing Head Adapters, Chokes, Tees, Crosses, Fluid Sampling Devices, 
Crossover Connectors, and Adapter and Spacer Spools 


(1) (2) 3) (4) 6) 
See Appropriate Section 
PSL 1 PSL2 PSL3 PSL 4 

Hydrostatic Test 7.5.9.3.3 7.5.9.3.3 

Hydrostatic 7.5.9,5.4 7.5.9.5.4 
Test (Extended) 

Gas Test 75,9.6.6 
Traceability 7.5.9.2b 7.5.9.2b 
Serialization 7.5.9,.1b 7.5.9.1b 7.5.9.1b 


Table 7.14—Quality Control Requirements for Christmas Trees 


() (2) (3) (4) (5) 


See Appropriate Section 


PSL 1 PSL2 PSL 3 PSL 4 
Drift Test 7.5,9.3.2 7.5.9.3.2 7.5.9.3,2 7.5.9.3.2 
Hydrostatic Test 7.5.9.3.4 7.5.9.3.4 
Hydrostatic 
Test (Extended) 7.5.9.5.5 75.9.5. 
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7.5.9.5.6 Hydrostatic Seat Test (Extended)— 
Valves 


Same requirements as PSL 2. Additionally, this hydro- 
static seat test requires the second and third holding periods 
to be extended to a minimum of 15 minutes. 


7.5.9.5.7 Gas Body Test—Individual Equipment 


A gas body test may be used in addition to a hydrostatic 
body test (extended)—individual equipment (refer to 
7.5.9.5.4). A gas body test shall be used in conjunction with 
the gas seat test: valves (refer to 7.5.9.5.8), and the gas back 
seat test—gate valves (refer to 7.5.9.5.9). 

a. Method 

The test shall be conducted at ambient temperatures. This 
test medium shall be nitrogen. The test shall be conducted 
with the equipment completely submerged in a water bath. 

Valves and chokes shall be in the partially open position 
during testing. 

The gas body test for assembled equipment shall consist 
of a single pressure holding period of not less than 15 min- 
utes, the timing of which shall not start until the test pressure 
has been reached and the equipment and pressure monitor- 
ing gage have been isolated from the pressure source. 

Test pressure shall equal the rated working pressure of the 
equipment. 

b. Special Considerations 

The special considerations for hydrostatic body tests shall 
also apply, when appropriate, to gas body tests. 
c. Acceptance Criteria 

No visible bubbles in the water bath during the holding 
period. 


7.5.9.5.8 Gas Seat Test—Valves 


A gas seat test may be used in addition to or in place of a 
hydrostatic seat test (extended)—valves (refer to 7.5.9.5.6). A 
gas seat test shall be used in conjunction with the gas body 
test—individual equipment (refer to 7.5.9.5.7), and the gas 
back seat test—gate valves (refer to 7.5.9.5.9). 

a. Method 

Gas pressure shall be applied on each side of the gate or 
plug of bidirectional valves with the other side open to the 
atmosphere. Unidirectional valves shall be tested in the di- 
rection indicated on the body, except for check valves which 
shall be tested from the downstream side. 

The test shall be conducted at ambient temperatures. The 
test medium shall be nitrogen. The test shall be conducted wit 
the equipment completely submerged in a water bath. 

Testing shall consist of two, monitored, holding periods. 

The primary test pressure shall be the rated working pres- 
sure. 

The primary test monitored hold period shall be a mini- 
mum of 15 minutes. 
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Reduce the pressure to zero between the primary and sec- 
ondary hold points. 

The secondary test pressure shall be a 300 psi, +10%. 

The secondary test monitored hold period shall be a min- 
imum of 15 minutes. 

The valves shall be fully opened and fully closed between 
tests. 

Bidirectional valves shal] next be tested on the other side 
of the gate or plug using the same procedure outlined above. 
Split gate valves may have both seats tested simultaneously. 
b. Special Considerations 

The special considerations for hydrostatic body tests shall 
also apply, when appropriate, to gas body tests. 

c. Acceptance Criteria 

No visible bubbles in the water bath during the holding 

periods. 


7.5.9.5.9 Gas Back Seat Test—Gate Valves 


A gas back seat test may be performed on gate valves. A 
gas back seat test shall be used in conjunction with the gas 
body test—individual equipment (refer to 7.5.9.5.7) and the 
gas seat test—valves (refer to 7.5.9.5.8). 

a. Method 

The test shall be conducted at ambient temperatures. The 
test medium shall be nitrogen. The test shall be conducted 
with the equipment completely submerged in a water bath. 

The area between the primary packing and the back seat, 
or other means for repacking the stuffing box, shall be vented 
during the test. 

The test shall consist of one holding period. 

The monitored hold time shall be a rated working pres- 
sure. 

The monitored hold period shall be a minimum of 15 min- 
utes. 

b. Acceptance Criteria 

No visible bubbles in the water bath during the holding 

period. 


7.5.9.6 PSL 4 Testing 

7.5.9.6.1 Drift Test—Full Bore Valves 
Same requirements as PSL 1. 

7.5.9.6.2 Drift Test—Christmas Trees 
Same requirements as PSL 1. 


7.5.9.6.3 Hydrostatic Body Test (Extended)— 
Individual Equipment 


Same requirements as PSL 3. 


7.5.9.6.4 Hydrostatic Body Test (Extended)— 
Christmas Trees 


Same requirements as PSL 3. 
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7.5.9.6.5 Hydrostatic Seat Test (Extended)— 
Valves 


Same requirements as PSL 3. 
7.5.9.6.6 Gas Body Test—Individual Equipment 


a. Method 

The test shall be conducted at ambient temperatures. The 
test medium shall be nitrogen. The test shall be conducted 
with the equipment completely submerged in a water bath. 

Valves and chokes shall be in the partially open position 
during testing. 

The gas body test for assembled equipment shall consist 
of a single pressure holding period of not less than 15 min- 
utes, the timing of which shall not start until the test pressure 
has been reached and the equipment and pressure monitor- 
ing gage have been isolated from the pressure source. 

Test pressure shall equal the rated working pressure of the 
equipment. 

b. Special Considerations 

The special considerations for hydrostatic body tests shall 
also apply, when appropriate, to gas body tests. 
c. Acceptance Criteria 

No visible bubbles in the water bath during the holding 
period. 


7.5.9.6.7 Gas Seat Test—Valves 


a. Method 

Gas pressure shall be applied on each side of the gate or 
plug of bidirectional valves with the other side open to the 
atmosphere. Unidirectional valves shall be tested in the di- 
rection indicated on the body, except for check valves which 
will be tested from the downstream side. 

The test shall be conducted at ambient temperatures. The 
test medium shall be nitrogen. The test shall be conducted 
with the equipment completed submerged in a water bath. 

Testing shall consist of two, monitored, holding periods. 

The primary test pressure shall equal rated working pres- 
sure. 

The primary test monitored hold period shail be 60 min- 
utes. 

Reduce the pressure to zero between the primary and sec- 
ondary hold points. 

The secondary test pressure shall be greater than 5% of 
and less than 10% of the rated working pressure. 

The secondary test monitored hold period shall be 60 min- 
utes. 

The valves shall be fully opened and fully closed between 
tests. 

Bidirectional valves shall next be tested on the other side 
of the gate or plug using the same procedure outlined above. 
Split gate valves may have both seats tested simultaneously. 
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b. Special Considerations 

The special considerations for hydrostatic body tests shall 
also apply, when appropriate, to gas body tests. 
c. Acceptance Criteria 

No visible bubbles in the water bath during the holding 
periods. 


7.5.9.6.8 Gas Back Seat Test—Gate Valves 


a. Method 

The back seat or other means provided for repacking shall - 
be gas tested. The test shall be conducted at ambient temper- 
atures. The test medium shall be nitrogen. The test shall be 
conducted with the equipment completely submerged in a 
water bath. 

The area between the primary packing and the back seat 
or other means shall be vented during the test. 

The test shall consist of two holding periods. 

The monitored hold time for each period shall be 60 min- 
utes. 

The first pressure holding period shall be at rated work- 
ing pressure. 

Reduce the pressure to zero between the primary and sec- 
ondary hold points and cycle. 

The second pressure holding period shall be at a pressure 
greater than 5% and less than 10% of the rated working pres- 
sure. 

The back seat or other means provided for repacking shall 
be disengaged between the high and low pressure holding pe- 
riods. 

b. Acceptance Criteria 

No visible bubbles in the water bath during the holding 

period. 


7.5.10 Casing and Tubing Hanger Mandrels (See 
Table 7.15.) 


PSL 1 
Tensile Testing 


7.5.10.1 
7.5.10.1.1 
Refer to paragraphs 5.3.5.1 and 5.9. 
7.5.10.1.2 Impact Testing 
Refer to paragraphs 5.3.5.1 and 5.9. 
7.5.10.1.3 Dimensional Verification 


a. Sampling 

All hanger suspension threads shall be gaged. 
b. Methods 

API threaded hanger suspension connections shall be 
gaged for standoff at handtight assembly by use of the gages 
and gaging practices illustrated in Figures 10.4, 10.5, and 
10.6. Other threads shall be gaged per the requirements of the 
thread manufacturer’s specification. 
c. Acceptance Criteria 

In accordance with the applicable specification. 
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7.5.10.1.4 Hardness Testing 


a. Sampling 
Each part shall be hardness tested. 
b. Methods 


Hardness testing shall be performed in accordance with 
procedures specified in ASTM E 10 or ASTM E 18. Tests 
shall be performed at a location determined by the manufac- 
turer’s specifications and following the last heat treatment 
(including all stress relieving heat treatment cycles) and all 


exterior machining. 
c. Acceptance Criteria 
Per manufacturer’s specification. 


7.5.10.1.5 Traceability 


Job lot traceability is required. 
Identification shall be maintained on materials and parts, 
to facilitate traceability, as required by documented manu- 


a. 


facturer requirements. 

Manufacturer documented traceability requirements shall 
include provisions for maintenance or replacement of iden- 
tification marks and identification control records. 


7.5.10.1.6 Chemical Analysis 
Sampling 


Chemical analysis shall be performed on a heat basis. 


Table 7.15—Quality Control Requirements for Casing and Tubing Hanger 


Mandrels 
Q) (2) (3) (4) (5) 
See Appropriate Section 
PSL1 PSL2 PSL3 PSL 4 
Tensile Testing? 7.5.10.1.1 7.5.10.2.1 7.5.10.2.1 7.5.10.2.1 
Impact Testing? 7.5.10.1,2 7.5.10.2.2 7.5.10.2.2 7.5.10.2.2 
7.5.10.4.2 
Hardness Testing? 7.5.10.1.4 7,5.10.1.4 7.5.10.1.4 7.5.10.1.4 
7.5.10.3.4 7,5.10.3.4 
Dimensional 7.5.10.1.3 7.5.10.1.3 7.5.10.1.3 FIS5AOLE3 
Verification 7510.33 7.5.10.3.3 
Traceability 7.5.10.1.5 7.5.10.1.5 7.5.10.3.5 7,5.10.3.5 
Chemical Analysis? 7.5.10.1.6 7.5.10.1.6 7.5.10.1.6 7.5.10.1.6 
Visual Examination 7.5.10.1.7 7.5.101.7 
Surface NDE 7.5.10.2.8 7.5.10.3.8 7.5.10.3.8 
7.5.2.2.8 7.§.2.2.8 7,5.2.2.8 
75.2.2.9 7.5.2.2.9 7.5.2.2.9 
Weld NDE—General 7.5.10.2.9 7.5.10.2.9 No 
7.5.2.2.10 7.5.2.2.10 Welding 
Permitted 
Except 
Examination Visual 7.5.2.2.11 75.2.2.11 for 
Weld 
NDE Surface 7.5.2.2.12 7.5.2.2.12 Overlays 
7.5.2.3.10 (Ref. 7.5.10.4.9) 
Repair Welds 7.5.2.2.13 7.5.2.213 
NDE Volumetric 7.5.2.2.14 7.5.2.2.14 
NDE Hardness Testing 7.5.10.3.12 
Serialization 7.5.10.3.13 7,5.10.3.13 
7,5.2.3.13 7.5.2.3.13 
Volumetric NDE 7.5.10.3.14 7.5.10.3.14 
7.5.2.3.14 7,5.2.3.14 
7.5.10.4.11 


aAcceptance criteria shall be as required by Sections 5.1, 5.2 and 5.3, as applicable. 
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b. Methods 
Chemical analysis shall be performed in accordance with 
i nationally or internationally recognized standards specified 
by the manufacturer. 
c. Acceptance Criteria 
The chemical composition shall meet the requirements of 
the manufacturer’s written specification. 


7.5.10.1.7 Visual Examination 


a. Sampling 

Each part shall be visually examined. 
b. Methods 

Visual examinations of castings shall be performed in ac- 
cordance with procedures specified in MSS-SP-55. 

Visual examination of forgings shall be performed in ac- 
cordance with manufacturer’s written specifications. 
c. Acceptance Criteria 


1. Castings: In accordance with MSS-SP-55. 


* Type 1: None acceptable. 
* Types 2 through 12; Aand B. 


2. Forgings: In accordance with manufacturer’s written 
specifications. 


7.5.10.2 PSL2 

7.5.10.2.1 
Refer to paragraphs 5.3.5.1 and 5.3.5.2. 

7.5.10.2.2 Impact Testing 


Tensile Testing 


Refer to paragraphs 5.3.5.1 and 5.3.5.3. 
7.5.10.2.3 Dimensional Verification 


Dimensional verification requirements for PSL 2 shall be 
identical to the requirements for PSL 1. 


7.5.10.2.4 Hardness Testing 


Hardness testing requirements for PSL 2 shall be identi- 
cal to the requirements for PSL 1. 


7.5.10.2.5 Traceability 


Traceability requirements for PSL 2 shall be identical to 
the requirements for PSL 1. 


7.5.10.2.6 Chemical Analysis 


Chemical analysis requirements for PSL 2 shall be identi- 
cal to the requirements for PSL 1. 


7.5.10.2.7 Visual Examination 


Visual examination requirements shall be identical to the 
requirements for PSL 1. 


7.5.10.2.8 Surface NDE 
Refer to 7.5.2.2.8 and 7.5.2.2.9. 
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7.5.10.2.9 Welding 

Refer to 7.5.2.2.10 through 7.5.2.2.14. 
7.5.10.3 PSL3 
7.5.10.3.1 


Tensile testing requirements for PSL 3 shall be identical 
to the requirements for PSL 2. 


7.5.10.3.2 Impact Testing 


Tensile Testing 


Impact testing requirements for PSL 3 shall be identical 
to the requirements for PSL 2. 


7.5.10.3.3 Dimensional Verification 


Dimensional verification requirements for PSL 3 shall be 
identical to the requirements for PSL 1. Additionally, verifi- 
cation shall be performed on all parts. 


7.5.10.3.4 Hardness Testing 


Hardness testing requirements for PSL 3 shall be identi- 
cal to the requirements for PSL 1 except: 

One hardness test shall be performed on each finished part 
with additional tests at locations specified in the manufac- 
turer’s design documents. 


7.5.10.3.5 Traceability 


Parts manufactured to PSL 3 shall be traceable to a spe- 
cific heat and heat treat lot. 


7.5.10.3.6 Chemical Analysis 


Chemical analysis requirements for PSL 3 shall be identi- 
cal to the requirements for PSL 1. 


7.5.10.3.7 Visual Examination 
None required. 
7.5.10.3.8 Surface NDE 
Refer to 7.5.2.3.8. 
7.5.10.3.9 Weld Examination—Visual 


Visual requirement for PSL 3 shall be identical to the re- 
quirements for PSL 2. 


7.5.10.3.10 Weld NDE—Surface 
Refer to 7.5.2.3.10. 
7.5.10.3.11 Weld NDE—Volumetric 


Volumetric requirements for PSL 3 shall be identical to 
the requirements for PSL 2. 


7.5.10.3.12 Weld NDE—Hardness Testing 


a. Sampling 
100% of all accessible pressure containing, nonpressure 
containing and repair welds. 
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b. Methods 

Hardness testing shall be performed in accordance with 
procedures specified in ASTM E 10 or procedures specified 
in ASTM E 18. 

At least one hardness test shall be performed in both the 
weld and in the adjacent unaffected base metals after all heat 
treatment and machining operations. 

c. Acceptance Criteria 

Acceptance criteria are per manufacturer’s specifications. 

The hardness recorded in the PQR shall be the basis for 
acceptance if the weld is not accessible for hardness testing. 


7.5.10.3.13 Serialization 
Refer to 7,5.2.3.13 

7.5.10.3.14 Volumetric NDE 
Refer to 7.5.2.3.14. 

7.5.10.4 PSL4 

7.5.10.4.1. Tensile Testing 


Tensile testing requirements for PSL 4 shall be identical 
to the requirements for PSL 2. 


7.5.10.4.2 


Impact testing requirements for PSL 4 shall be identical 
to the requirements for PSL 2. 
Acceptance Criteria are per manufacturer’s specifications. 


Impact Testing 


7.5.10.4.3 Dimensional Verification 


Dimensional verification requirements for PSL 4 shall be 
identical to the requirements for PSL 3. 


7.5.10.4.4 Hardness Testing 


Hardness testing requirements for PSL 4 shall be identi- 
cal to the requirements for PSL 3. 


7.5.10.4.5 Traceability 


Traceability requirements for PSL 4 shall be identical to 
the requirements for PSL 3. 


7.5.10.4.6 Chemical Analysis 


Chemical analysis requirement for PSL 4 shall be identi- 
cal to the requirements for PSL 1. 


7.5.10.4.7 Visual Examination 
None required. 
7.5.10.4.8 Surface NDE 


Surface NDE requirements for PSL 4 shall be identical to 
the requirements for PSL 3. 
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7.5.10.4.9 Weld NDE 


No welding except overlay is permitted on PSL 4 parts or 
equipment. Weld NDE requirements for overlay in PSL 4 
shall be identical to the requirements for PSL 3. 


7.5.10.4.10 Serialization 


Serialization requirements for PSL 4 shall be identical to 
the requirements for PSL 3. 


7.5.10.4.11 Volumetric NDE 


Volumetric NDE requirements for PSL 4 shall be identi- 
cal to the requirement for PSL 3 except: 
a. Acceptance Criteria— Ultrasonic 

Same acceptance criteria as PSL 3. Additionally, No con- 
tinuous cluster of indications on the same plane regardless of 
amplitude found over area twice the diameter of the search 
unit. 
b. Acceptance Criteria—Radiographic 


1. Hot worked parts. 

2. No type of crack, lap or burst. 

3. No elongated indications exceeding !/4 in. (6.4 mm). 
4. No more than two indications separated by less than 
'/y in. (13 mm). 


7.6 QUALITY CONTROL RECORDS 
REQUIREMENTS 


7.6.1 General 


7.6.1.1 Purpose 


The quality control records required by this specification 
are necessary to substantiate that all materials and products 
made to meet this specification do conform to the specified 
requirements. 


7.6.1.2 NACE Records Requirements 


Records required to substantiate conformance of Materi- 
als Classes DD, EE, FF, and HH equipment to NACE Stan- 
dard MRO175 requirements shall be in addition to those 
described in 7.6.2 unless the records required by this specifi- 
cation also satisfy the NACE Standard MRO175 require- 
ments. 


7.6.1.3 Records Control 


a. Quality control records required by this specification 
shall be legible, identifiable, retrievable and protected from 
damage, deterioration, or loss. 

b. Quality control records required by this specification 
shall be retained by the manufacturer for a minimum of 5 
years following the date of manufacture as marked on the 
equipment associated with the records. 

c. All quality control records required by this specification 
shail be signed and dated. 
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7.6.2 Records to Be Maintained by Manufacturer 


7.6.2.1 Body, Bonnet, End and Outlet 
Connections, Stems, Valve Bore Sealing 
Mechanism, Mandrel Tubing and Casing 
Hanger Records 


a. PSL 1—Body, bonnet, end and outlet connections, stem, 
mandrel tubing hanger, valve bore sealing mechanisms, and 
mandrel casing hanger records for: 

1. Material test records: 


¢ Chemical analysis. 

¢ Tensile test. 

* Impact test (if required). 
* Hardness test. 


2. Welding process records: 


¢ Weld procedure specification. 
¢ Weld procedure qualification record. 
* Welder qualification record. 


3, NDE personnel qualification records. 

4. Hardness test (if applicable). 
b. PSL 2—Body, bonnet, end and outlet connections, stem, 
mandrel tubing hanger, valve bore sealing mechanisms, and 
mandrel casing hanger records for: 

1. All records required for PSL | are also required for 

PSL 2. 

2. NDE records: 


¢ Surface NDE records. 
¢ Weld volumetric NDE records. 
¢ Repair weld NDE records. 


3. Heat treatment certification of compliance. 
c. PSL 3—Body, bonnet, end and outlet connections, stem, 
valve bore sealing mechanism records, mandrel tubing and 
casing hanger records: 

1. All required records shall reference the specific part 

serial number. 

2. All records required for PSL 2 are also required for 

PSL 3. 

Volumetric NDE records (except valve bore sealing 
mechanisms). 
3. Heat treatment record: 


¢ Actual temperature. 
¢ Actual times at temperature. 


Note: Certification of compliance is not required. 
4. Hardness test record: 

¢ Actual hardness. 
5. Welding Process Records: 


¢ Welder identification. 
* Weld procedures. 
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* Filler material type. 
¢ Post weld heat treatments. 


6. Dimensional Verification Records (those activities re- 
quired by 7.5.2.3.4). 
d. PSL 4—Body, bonnet, end and outlet connections, stem, 
valve bore sealing mechanism records, mandrel tubing and 
casing hanger records. 
1, All required records shall reference the specific part 
serial number. 
2. All records required for PSL 3 are also required for 
PSL 4. 
3. Actual heat treatment temperature charts showing 
times and temperatures. 


Note: Heat treatment records are not required. 


4. Melting practice utilized (bodies, bonnets, and end 
and outlet connections only.) 


7.6.2.2 Ring Gasket Records 
No records are required. 
7.6.2.3 Studs and Nuts Records 
No records are required. 
7.6.2.4 Nonmetallic Sealing Material Records 


Nonmetallic sealing material records shall be required ac- 
cording to 7.5.8. 


7.6.2.5 Assembled Equipment Records 


a. PSLI1 
No records are required. 
b. PSL2 


Assembled equipment pressure test records: 


« Actual test pressure. 
¢ Hold time duration. 


c. PSL3 
All records required for PSL 2 are also required for PSL 3. 
Additionally, the following records are required: 


« Assembly traceability records. 
¢ Hydrostatic pressure test records. 


d. PSL4 
All records required for PSL 3 are also required for PSL 4. 
Additionally, the following gas test records are required: 


* Actual test pressures. 
« Actual hold time durations. 


7.6.2.6 Choke Trim Records 


a. PSL 1-2 
No records are required. 
b. PSL 3-4 


Surface NDE records are required. 
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7.6.3 Records to Be Furnished to Purchasers 
7.6.3.1 General 


a. These records shall be provided by the manufacturer to 
the original purchaser of API Spec 6A equipment. 

b. These records, where applicable, shall be identical to or 
contain the same information as those retained by the manu- 
facturer. 

c. These records provided by the manufacturer shall promi- 
nently reference part serial number(s). 


7.6.3.2 Body, Bonnet, End and Outlet 
Connections, Stems, Valve Bore Sealing 
Mechanism, Mandrel Tubing and Casing 
Hanger Records 


a, PSL 1-3 
No records are required to be furnished. 
b. PSL4., 


The following records are required to be furnished: 


« NDE records. 

¢ Hardness test records. 
* Material test records. 
« Heat treatment records. 


7.6.3.3 Ring Gasket Records 


No records are required to be furnished. 
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7.6.3.4 Studs and Nuts Records 
No records are required to be furnished. 


7.6.3.5 Nonmetallic Sealing Material Records 


a. PSL 1-3 
No records are required to be furnished. 
b. PSL4 


Certification of compliance stating that nonmetallic seals 
conform to the current edition of API 6A, PSL 4. 


7.6.3.6 Assembled Equipment Records 


a. PSL 1-2 
No records are required to be furnished. 
b. PSL3 


The following records are required to be furnished: 


¢ Certificate of compliance stating that equipment con- 
forms to current edition of API Spec 6A, PSL 3 (or 4, 
as appropriate), and the temperature and materials class. 

¢ Assembly traceability records. 

* Pressure test records. 


c. PSL4 
All records/certifications of PSL 3 are also required in 
PSL 4. Additionally, gas test records shall be furnished. 
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8 Equipment Marking 


8.1 MARKING REQUIREMENTS 
8.1.1 General 


Equipment shall be marked on the exterior surface as 
specified in Table 8.1!. Marking shall contain the designation 
“6A”, the temperature rating or classification, material class, 
product specification level, performance requirement level, 
date of manufacture (month and year), and manufacturer’s 
name or mark. Other marking shall be as specified in Tables 
8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7 and 8.8. Marking for features 
that do not exist on a product is not applicable. 


8.1.2 Marking 


Marking using low stress (dot, vibration or rounded V) 
stamps is acceptable. Conventional sharp V stamping is ac- 
ceptable in low stress areas, such as the outside diameter of 
flanges. Sharp V stamping is not permitted in high stress ar- 
eas unless subsequently stress relieved at 1100°F (593°C) 
minimum. Method of marking on nameplates is optional. 


8.1.3 Nameplates 


Nameplates are not required if the information is perma- 
nently marked on the body or connector. 


8.1.4 Hidden Marking 


Marking required on a connector OD that would be cov- 
ered by clamps or other parts of the connector assembly shall 
be stamped in a visible location near the connector. 


8.1.5 Thread Symbols 
The thread type symbols shall be as follows: 


« API Line Pipe: LP. 

* API Casing (short thread): CSG. 

« API Casing (long thread): LCSG. 

+ API Tubing (nonupset): TBG. 

¢ API Tubing (external-upset): UPTBG. 


8.1.6 Size 


The marking of size shall include the nominal size and, 
when applicable, the restricted or over-size bore. 


8.1.7 Weld Meta! Overlay 


When equipment has weld metal overlaid ring grooves, 
the Ring Gasket Type and Number shall be followed by 
“CRA” to designate Corrosion Resistant Alloy. 


1API Licensees may additionally mark as shown in Appendix K. 
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8.1.8 Hardness Tests 


When hardness tests are required for bodies, bonnets or 
end and outlet connectors, the actual value of the hardness 
test shall be stamped on the part adjacent to the test location. 
It is permissible for hardness marking to be covered by other 
components after assembly. 


8.1.9 Other End Connectors 


Other end connectors shall be marked with “OEC” fol- 
lowing the size or pressure rating. 


8.2 WELLHEAD EQUIPMENT 


8.2.1 Marking of Casing Head Housings, Casing 
Head Spools, Tubing Head Spools, 
Crossover Spools, Multistage Head 
Housings, Multistage Spools, and Adapter 
and Spacer Spools 


Wellhead equipment shall be marked as specified in Ta- 
bles 8.1 and 8.2. The bore size shall be preceded by the word 
“Bore”. 


8.3 CONNECTORS AND FITTINGS 


8.3.1 Marking of Crossover Connectors, Tubing 
Head Adapters, Top Connectors, Tees, 
Crosses, Fluid Sampling Devices, 
Adapters, and Spacers 


Connectors and fittings shall be marked as shown in Ta- 
bles 8.1 and 8.3. Performance requirement marking is not re- 
quired for connectors and fittings. 


8.4 CASING AND TUBING HANGERS 
8.4.1. Marking of Mandrel Hangers 


When mandrel hangers have different top and bottom 
threads, both threads must be listed with the bottom thread 
first followed by the top thread description plus the word 
“TOP”. Any hanger which can be installed upside down will 
have the word “DOWN” on the end which will face down- 
hole when properly installed. Marking of rated working pres- 
sure and load rating is optional for mandrel hangers. Mandrel 
hangers shall be marked as specified in Tables 8.1 and 8.4. 


8.4.2 Marking of Slip Hangers 


Any hanger which can be installed upside down will have 
the word “DOWN” on the end which will face downhole 
when properly installed. Marking of rated working pressure 
and load rating is optional for slip hangers. Slip hangers shall 
be marked as specified in Tables 8.1 and 8.4. 


8-1 
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Table 8.1—Marking Requirements and Locations 


@) (2) (3) (4) (5) (6) (7) 
Location 
Casing 
Connectors and Valves 
Wellhead and Tubing Loose and 
2 Marking Equipment Fittings Hangers Connectors Chokes Actuators 
API Nameplate Nameplate Nameplate OD of Nameplate Nameplate 
Specification and/or body and/or body and/or body —~ connector and/or body and/or body 
(6A) 
Temperature Nameplate Nameplate Nameplate OD of Nameplate Nameplate 
Class or and/or body and/or body and/or body connector and/or body and/or body 
Rating (actuators containing 
(4.2.2) retained fluid) 
Material Nameplate Nameplate Nameplate OD of Nameplate Nameplate 
Class and/or body and/cr body and/or body connector and/or body and/or body 
(4.2.3) (Actuators containing 
retained fluid) 
Product Nameplate Nameplate Nameplate OD of Nameplate Nameplate 
Specification and/or body and/or body and/or body connector and/or body and/or body 
Level (Actuators containing 
(1.3) retained fluid) 
Performance Nameplate Nameplate OD of Nameplate Nameplate 
Requirement and/or body and/or body connector and/or body and/or body 
Level 
(4.1) 
Nominal Size Nameplate or Nameplate, Nameplate OD of Nameplate Nameplate 
(Bore when body and body and/or and/or body connector and/or body and/or body 
required) connector OD connector OD 
Thread Size Nameplate or Nameplate or Nameplate OD of Nameplate or 
(Threaded body, and each body, and each and/or near connector body, and each 
products only) near thread near thread each connector near thread 
End and Outlet Nameplate or Nameplate or OD of Nameplate 
Connector body, and each body, and each connector and/or body 
Size connector OD connector OD 
Rated Working Namepiate or Nameplate or OD of Nameplate or 
Pressure body, and each body, and each connector body, and each 
(4.2.1) connector OD connector OD connector OD 
Ring Gasket Near each Near each OD of Near each 
Type and Number connector connector connector connector 
Date of Nameplate Nameplate Nameplate OD of Namepiate Nameplate 
Manufacture and/or body and/or body and/or body connector and/or body and/or body 
Manufacturer’s Nameplate Nameplate Nameplate OD of Nameplate Nameplate 
Name or Mark and/or body and/or body and/or body connector and/or body and/or body 
Serial Number Nameplate Nameplate Nameplate OD of Nameplate Nameplate 
(when applicable) and/or body and/or body. and/or body connector and/or body and/or body 
Hardness Adjacent Adjacent Adjacent Adjacent Adjacent Adjacent 
Test Values to test to test to test to test to test to test 
(when applicable) location location location location location location 
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I 


Table 8.2—Additional Marking for 


Wellhead Equipment 


8.5 VALVES AND CHOKES 
8.5.1 Marking of Single Completion Valves, 


qd) (2) Multiple Completion Vaives, Actuated 
; Valves, Valves Prepared for Actuators, 
Mame paeeon Check Vaives and Chokes 
ee aan ra saree Valves and chokes shall be marked as specified in Tables 
7 connector OD 8.1 and 8.5. 
Minimum Nameplate or a. Additional Marking for Multiple Completion Valves 
Vertical Bore body, and each Multiple completion valves having equal size bores shall 


connector OD 


Table 8.3—Additiona! Marking for 
Connectors and Fittings 


() 


(2) 


be designated by the nominal bore size and the number of 
bores (i.e., 2'4e—QUAD). Multiple completion valves hav- 
ing unequal bores shall be designated by the nominal size and 
number of the several bores in decreasing sizes. The center 
to center distance shall be marked. 


b. Valve Handwheels 
Valve handwheels shall be marked with the direction of 


Marking Location : 
movement for opening the valves. 
Packoff Nameplate or 
Casing body, and 
Size connector OD Table 8.5—-Additional Marking for 
Menman Nanieplaié or Valves, Chokes, and Actuators 


Vertical Bore 


body, and each 


connector OD (1) (2) @G) 
Table 8.4—Additional Marking for Hangers Marking Valves Chokes 
(1) (2) G3) End Flange Nameplate 
Material and/or body 
Location flange OD 
Mandrel Slip Flow Direction Body Body 
Marking Hangers Hangers (One direction 
(valves only) 
Minimum Nameplate 
Bore and/or body Direction of Handwheel Handwheel 
Movement 
Back Pressure Nameplate for Open 
Valve and/or body 
Style or Model (Tubing Valve and Bore Connector OD 
hangers only) Identification 10.5.4.2.8 
No. 
Casing or Nameplate (Multiple bore 
Tubing Size and/or body valves only) 
Rated Working Nameplate Nameplate Center to Cc 
‘onnector OD 
Pressure and/or body: and/or body Center Table 10.26 
(Optional) (Optional) (Optional) (Multiple bore & 10.27 
Load Rating Nameplate Nameplate valves only) 
Information and/or body and/or body . 
(Optional) (Optional) (Optional) Bore Sizes Connector OD 
i. (Multiple bore Table 10.26 
Minimum Nameplate valves only) & 10,27 
Vertical Bore and/or body 
Orientation Bottom Bottom pe age ea 
“DOWN” of body of body ae a 
: (Multiple bore 
(When required) valves only) 
Reference Connector OD 
Centerline 10.5.4.2.8 
(Multiple bore 10,5.4.4 


valves only) 
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Table 8.6—Marking for Choke Beans 


@ (2) 
Marking Location 
Manufacturer’s oD 
Name or Mark or end 
Size OD 
10.9.3.1 or end 
10.9.3.6 


c. Nominal Size and Maximum Orifice for Chokes 
Chokes shall be marked with their nominal size and max- 
imum orifice as specified in 10.9.3.2. 
d. Choke Beans 
Choke beans shall be marked as specified in Table 8.6 
with the orifice size and the manufacturer’s name or mark on 
its OD or end. 
e. Valves Prepared for Actuators 
Mark the letter “V” after “6A”. 
f. Surface and Underwater Safety Valves 
Safety valves meeting the requirements of 10.20 shall be 
marked with the letters “SSV” or “USV” following “6A”. 


8.6 LOOSE CONNECTORS [FLANGED, 
THREADED, OTHER END CONNECTORS 
(0.E.C.), AND WELDED] 


Marking of Weld Neck Connectors, Blind 
Connectors, Threaded Connectors, Adapter 
Connectors and Spacer Connectors 


8.6.1 


Loose connectors shall be marked as specified in Table 
8.1 Performance requirement level marking is not required 
for loose connectors. 


8.7 OTHER EQUIPMENT 
8.7.1 Actuators 


Actuators shall be marked as specified in Tables 8.1 and 
8.5. Marking of the temperature rating, material class, prod- 
uct specification level, and performance requirement level 
applies to retained fluid actuators only. Bonnets attached to 
actuators shall be consider part of the valve for marking pur- 
poses. 


8.7.2. Assemblies of Actuators and Valves 
Prepared for Actuators 


Valves prepared for actuators when assembled with the 
actuator, shall be tagged with the information specified in 
Table 8.8. 


8.7.3 Ring Gaskets 


Ring gaskets shall be marked as specified in Table 8.7. 
Ring gasket material shall be identified by the following 
marks: 


2000 07:10:01 


Material Mark 
Soft iron D-4 
Low-carbon steel S-4 
304 stainless steel $304-4 
316 stainless steel $316-4 


Table 8.7—Marking for Ring Gaskets 
(1) (2) 


Marking Location 
Date of OD of 
Manufacture gasket 

Manufacturer’s oD 

Name or Mark gasket 
Ring Gasket OD of 
Type and Number gasket 
Material OD of 
gasket 


8.8 STUDS AND NUTS 
8.8.1 Stud Marking 


Studs shall be marked in conformance with ASTM A 193, 
ASTM A 320, or ASTM A 453, as applicable. UNS NO5500 
material studs shall be metal-stamped “K-M”, : 


8.8.2 Nut Marking 
Nuts shall be marked in conformance with ASTM A 194, 
8.8.3 


When the impact test temperature is different from that 
specified by the ASTM Specification, the actual test temper- 
ature in degrees Fahrenheit (° F) or Celsius (°C) shall be 
metal-stamped directly under the grade as required by the 
ASTM spec. The impact test temperatures for all UNS 
NOS5500 material studs shall be metal-stamped directly un- 
der the “K-M” marking. 


8.9 CHRISTMAS TREES 


Assembled christmas trees shall be tagged with the infor- 
mation as specified in Table 8.8. 


Impact Test Marking 


Table 8.8—Marking for Christmas Trees 
and Assemblies of Actuators and Valves 
Prepared for Actuators 


(1) (2) 


Marking Location 
Date of Tag or nameplate 
Final Acceptance 


Name of Assembler Tag or nameplate 


Location of Assembler Tag or nameplate — 
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9 Storing and Shipping 
9.1 DRAINING AFTER TESTING 


All equipment shall be drained and lubricated after test- 
ing and prior to storage or shipment. 


9.2 RUST PREVENTION 


Prior to shipment, parts and equipment shall have exposed 
metallic surfaces protected with a rust preventative which 
will not become fluid and run at a temperature less than 
125° F (50°C). 


9.3 SEALING SURFACE PROTECTION 


Exposed sealing surfaces shal] be protected from me- 
chanical damage for shipping. 


9.4 ASSEMBLY AND MAINTENANCE 
INSTRUCTIONS 


The manufacturer shall furnish to the purchaser suitable 
drawings and instructions concerning field assembly and 
maintenance of wellhead and christmas tree equipment, if re- 
quested. 
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9.5 RING GASKETS 


Loose ring gaskets shall be boxed or wrapped during ship- 
ping and storage. 


9.6 NONMETALLIC AGE CONTROL 


a. PSL 1-2 

Age control procedures and the protection of nonmetallic 
sealing materials shall be documented by the manufacturer. 
b. PSL3-4 

The manufacturer’s written specified requirements for 
nonmetallic sealing materials shall include the following 
minimum provisions: 


Indoor storage. 

Maximum temperature not to exceed 120° F (49°C). 
Protected from direct natural light. 

Stored unstressed. 

Stored away from contact with liquids. 

Protected from ozone and radiographic damage. The 
manufacturer shall define the provisions and require- 
ments. 


J 
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10 Equipment—Specific Requirements 


10.1 API FLANGED END AND OUTLET 
CONNECTIONS 


10.1.1 General—Flange Types and Uses 


Three types of end and outlet flanges are controlled by 
this specification: 6B, 6BX and segmented. 

6B and 6BX flanges may be used as integral, blind or 
weld neck flanges. 

Type 6B may also be used as threaded flanges. Some type 
6BX blind flanges may also be used as test flanges. Seg- 
mented flanges are used on dual completion wells and are in- 
tegral with the equipment. 


10.1.2 Design 


10.1.2.1 Pressure Ratings and Size Ranges of 
Flange Types 


Type 6B, 6BX, and segmented flanges are designed for 
use in the combinations of nominal size ranges and rated 
working pressures as shown in Table 10.1. 


10.1.2.2 Type 6B Flanges 
10.1.2.2.1 


API Type 6B flanges are of the ring joint type and are not 
designed for face-to-face makeup. The connection makeup 
bolting force reacts on the metallic ring gasket. The Type 6B 
flange shall be of the through-bolted or studded design. 


General 


10.1.2.2.2 Dimensions 


Standard Dimensions 

Dimensions for Type 6B integral, API threaded, and weld 
neck flanges shall conform to Table 10.2, Table 10.3 and 
Table 10.4. 

Dimensions for Type 6B blind flanges shall conform to 
those referenced in Figure 10.1. 

Dimensions for ring grooves shall conform to Table 10.16 
or Table 10.17. 
b. Integral Flange Exceptions 

Type 6B flanges used as end connections on casing and 
tubing heads may have entrance bevels, counterbores or re- 
cesses to receive casing and tubing hangers. The dimensions 
of such entrance bevels, counterbores, and recesses are not 
covered by this specification and may exceed the B dimen- 
sion of Tables 10.2 through 10.4. 
c. API Threaded Flanges 

API threads shall conform to the requirements of Section 4. 
d. Weld Neck Flanges 
1. Bore Diameter and Wall Thickness: The bore diame- 
ter JL shall not exceed the values shown in Tables 10.2, 
10.3 and 10.4. The specified bore shall not result in a weld- 
end wall thickness less than 87.5% of the nominal wall 
thickness of the pipe to which the flange is to be attached. 


a. 
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2. Weld End Preparation: Dimensions for weld end 
preparation shall conform to Figure 10.2. 
3. Taper: When the thickness at the welding end is 0.09 
in. (2.4 mm) or more greater than that of the pipe, and the 
additional thickness decreases the inside diameter, the 
flange shall be taper bored from the weld end at a slope 
not exceeding 3 to 1. 
Note: Due to smaller maximum bore dimensions, Type 6B weld neck 
flanges are not intended to be welded to equipment in this specification. 


Their purpose is to bolt to another 6B flange and provide a transition to be 
welded to a pipe. 


10.1.2.2.3 Flange Face 


Flange face may be flat or raised on the ring joint side and 
shall be fully machined. Flange back face may be fully ma- 
chined or spot faced at the bolt holes. The flange back face 
or spot faces shall be parallel to the front face within 1° and 
the thickness after facing shall conform to the dimensions of 
Tables 10.2, 10.3 or 10.4. 


10.1.2.2.4 Gaskets 


Type 6B flanges shall use Type R or Type RX gaskets in 
accordance with 10.4. 


10.1.2.2.5 Corrosion Resistant Ring Grooves. 


Type 6B flanges may be manufactured with corrosion re- 
sistant overlays in the ring grooves. Prior to application of 
the overlay, preparation of the ring grooves shall conform to 
the dimensions of Table 10.5. Other weld preparations may 
be employed where the strength of the overlay alloy equals 
or exceeds the strength of the base material. 


10.1.2.2.6 Ring Groove Surface 


All 23° surfaces on ring grooves shall have a surface fin- 
ish no rougher than 63 microinches RMS (1.6 micrometers 
Ra). 


10.1.2.3 Type 6BX Flanges 
10.1.2.3.1 General 


Type 6BX flanges are of the ring joint type and are de- 
signed for face-to-face makeup. The connection makeup 
bolting force reacts primarily on the raised face of the flange. 
Therefore one of the flanges in a 6BX connection shall have 
a raised face. The Type 6BX flange shall be of the through- 
bolted or studded design. 


10.1.2.3.2 Dimensions 


Standard Dimensions 
Dimensions for type 6BX integral flanges shall conform 
to Table 10.6 or Table 10.7, as applicable. 

Dimensions for Type 6BX weld neck flanges shall con- 
form to Tables 10.8 or 10.9, as applicable. (Note that these 
flanges are not available in all the same pressure ratings and 
sizes as the integral flanges.) 


a. 
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Table 10.1—Rated Working Pressures and Size Ranges of API Flanges 


(ld (2) (3) (4) 
Rated Flange Size Range 
Working 
Pressure Type 6B Type 6BX Dual Segmented 
psi (MPa) in. (mm) in. (mm) in. (mm) 
7 2,000 (13.8) 2Y¥ie— 21a (52 - 540) 263/4— 30 (680 — 762) —_ 

3,000 (20.7) 2'16 — 203/4 (52 - 527) 263/4 - 30 (680 - 762) — 

§,000 (34.5) 2416-11 (52 - 279) 135/8- 21/4 (346 - 540) 13/8- 4/16 X 41/4 (35 - 103 * 108) 
10,000 (69.0) _ 113/16- 21/4 (46 - 540) = 
15,000 (103.4) — 113/16 - 183/4 (46 - 476) — 
20,000 (138.0) — 1!3/16 — 135/38 (46 - 346) _ 


RAISED FACE AND/OR 


| “| CTBR ARE OPTIONAL 
a aie 
M 


Note: Refer to Tables 10.2, 10.3 and 10.4 for dimensions B and T 
and for dimensions not shown. For E dimensions, refer to Tables 
10.16 and 10.17. 


Figure 10.1—Type 6B Blind Flanges 
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Figure 10.2—Weld End Preparation for Type 6B and 6BX Weld Neck Flanges (See Appendix B for Metric Data) 


COPYRIGHT 2000 American Petroleum Institute Information Handling Services, 


April 03, 2000 07:10:01 


API SPEC*bA 9b MM O732290 0551695 Tic 


AP! SPECIFICATION 6A, SEVENTEENTH EDITION, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQuiPpMENT 


10-3 


Dimensions for Type 6BX blind and test flanges shall con- 
form to Tables 10.10, 10.11 or 10.13, as applicable. 
b. Integral Flange Exceptions 

Type 6BX flanges used as end connections on casing and 
tubing heads may have entrance bevels, counterbores or re- 
cesses to receive casing and tubing hangers. The dimensions 
of such entrance bevels, counterbores, and recesses are not 
covered by this specification and may exceed the B dimen- 
sion of the tables. 
c. Weld Neck Flanges 

Dimensions for the weld end preparation shall conform to 
Figure 10.2. 


10.1.2.3.3 Flange Face 


The flange face on the ring joint side shall be raised ex- 
cept for studded flanges which may have flat faces. Front 
faces shall be fully machined. The nut bearing surface shall 
be parallel to the flange gasket face within 1°. The back face 
may be fully machined or spot faced at the bolt holes. The 
thickness after facing shall conform to the dimensions of Ta- 
bles 10.6 through 10.11, as applicable. 


10.1.2.3.4 Gaskets 


Type 6BX flanges shall use type BX gaskets in accor- 
dance with 10.4. 


10.1.2.3.5 Corrosion Resistant Ring Grooves 


Type 6BX flanges may be manufactured with corrosion 
resistant weld overlays in the ring grooves. Prior to applica- 
tion of the overlay, preparation of the ring grooves shall con- 
form to Table 10.5. Other weld preparations may be 
employed where the strength of the overlay alloy equals or 
exceeds the strength of the base material. 


10.1.2.3.6 Ring Groove Surface 


All 23° surfaces on ring grooves shall have a surface fin- 
ish no rougher than 32 microinches RMS (0.8 micrometer 
Ra). 


10.1.2.4 Segmented Flanges 
10.1.2.4.1 General 


Segmented flanges are of the ring joint type and are de- 
signed for face-to-face makeup. The connection makeup 
bolting force reacts primarily on the flange face. The seg- 
mented flange shall be of the through bolted or studded 
design. 
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10.1.2.4.2 Dimensions 


Segmented flange dimensions shall conform to Table 
10.12. Ring groove dimensions shall conform to Table 10.17. 


10.1.2.4.3 Flange Face 


Flange face shall be fully machined. The nut bearing sur- 
face shall be parallel to the flange gasket face within 1°. The 
back face may be fully machined or spot faced at the bolt 
holes. The thickness after facing shall meet the dimensions 
of Table 10.12. 


10.1.2.4.4 Gaskets 
Segmented flanges shall use Type RX gaskets, per 10.4. 
10.1.2.4.5 Corrosion Resistant Ring Grooves 


Segmented flanges shall not be manufactured with corro- 
sion resistant ring grooves, 


10.1.2.4.6 H,S Service 


These flanges are not recommended for hydrogen sulfide 
service. 


10.1.2.4.7 


Segmented flanges shall be used in sets, i.e., two flanges 
side-by-side for dual completions. Manifolds shall be rigidly 
tied together to add stability to the flanges. 


10.1.2.4.8 Ring Groove Surface 


Installation 


The 23° surface on ring grooves shall have a surface fin- 
ish no rougher than 63 microinches RMS (1.6 micrometer 
Ra). 


10.1.3 Materials 


Flange material shall conform to the requirements in Sec- 
tion 5. 


10.1.4 Testing 


Loose flanges furnished under this section do not require 
a hydrostatic test prior to final acceptance. 


10.1.5 Marking 

Flanges shall be marked to conform with Section 8. 
10.1.6 Storing and Shipping 

All flanges shall be stored and shipped in accordance with 


Section 9. 


(Text continues on page 10-20) 
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Table 10.2—Type 6B Flanges for 2000 psi Rated Working Pressure (See Appendix B for Metric Data) 


RING GROOVE 
TL MUST BE CONCENTRIC 
WITH BORE WITHIN 
oie oe. 0.010 TOTAL INDICATOR 
RAGIY AUNOUT 


0.12 MIN 
RADIUS 


x 
REFERENCE 
OIMENSION 


Vane j SEE DETAIL A 
BOLT HOLE CENTERLINE 

LOCATED WITHIN 0.03 rae asey 

OF THEORETICAL &.C, 

TE RGAL EC uMEe ANO EQUAL SPACING 


(ql) (2) (3) (4) (5) (6) (7) (8) (9) doy) diy 2) (13) (4) (1S) (16) 


Basic Flange Dimensions Bolting Dimensions 

g 2 P 
E se § & % % 8 
“og § pe ¢ fs a¢ £8 28 2. 2 ge ba Ee 82 3% | 
zee 2 #38 z 2 ¢ = F S2 86 $82 282 G2 282 sh ZB 
a fo 32 sé 3 6s ps 22 (fe fe: fe See es ae 
Bue af gsh& 2 5s 83 3 a s> s3 52 ss s3 323 §3 85 
28s 38 64% €& 56 462 @€s as AS AS ZS AS AS ALS SKA Be 

B OD oD Cc K T Q x BC Les 


Sis 75 +.06 4.50 23 
Ya 88 +.06 5.00 26 
Ma 88 +.06 5.25 31 
78 1,00 +.06 6.00 37 
1 1.12 +.06 6.75 41 


2'/6 2.09 650 +£0.06 0.12 4.25 1.31 1.00 3.31 5.00 8 

27/16 2.59 750 +£0.06 0.12 5.00 1.44 1.12 3.94 5.88 8 

3'/s 3.22 8.25 +£0.06 0.12 5.75 1.56 1.25 462 6.62 8 

4'/16 428 10.75 +4006 0.12 6.88 1.81 1.50 6.00 8.50 8 

S'/s 5.16 13.00 +40.06 0.12 8.25 2.06 1.75 7.44 10.50 8 

The 7.16 1400 +012 0.25 9.50 2.19 1.88 8.75 = 11.50 12 1 1,12 +.06 7.00 45 

9 9.03 1650 40.12 0.25 11.88 2.50 2.19 10.75 13.75 12 I's 1.25 +.06 8.00 49 
1 11.03 20.00 20.12 0.25 14.00 2.81 2.50 13.50 17.00 16 1/4 1,38 +.06 8.75 53 
135% = =:13.66 22.00 +£0.12 0.25 16.25 2.94 2.62 15.75 19.25 20 1"/6 1.38 +.06 9.00 57 
16/7, =16.78 27.00 20.12 0.25 20.00 3.31 3.00 19.50 23.75 20 I'/2 1,62 +.09 = 10.25 65 
21%s 21.28 32,00 40.12 0.25 25.00 3.88 3.50 24,00 28.50 24 Ifa 1.75 +.09 9 11.75 73 


Note: Minimum bolt hole tolerance is -0,02. 
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API SPECIFICATION 6A, SEVENTEENTH EDITION, SPEGIFIGATION FOR WELLHEAD AND CHRISTMAS TREE EQuiPMENT 10-5 


Table 10.2—Type 6B Flanges for 2000 psi Rated Working Pressure (Continued) 
(See Appendix B for Metric Data) 


THREADED FLANGE 


(1) (17) (18) (19) (20) (21) (22) 


Hub and Bore Dimensions 


3 & bo 2 
gé :. ® $2 #2 aoe 
4 ie 3 e eye m2 y ge ges 
gs Sze a3 P S fc Ofe : eZe 
ee sf2 362 332 $32 3 B23 
Zo ZeE ZeS £35 z33 & Ssz 
Ly Le Ly 30.06 A, A, 4, 
2/16 1.75 — 3.19 2.38 +0,.09/--0,03 2.10 
he 1.94 — 3.44 2.88 +0.09/-0.03 2.50 
3's 2.12 — 3.56 3.50 +0.09/-0.03 3.10 
Al/is 2.44 3.50 4.31 4.50 +0.09/-0.03 4.06 
Sl/e 2.69 4,00 4.81 5.56 +0.09/-0.08 4.84 
T'sis 2.94 4.50 4.94 6.63 +0.16/—0.03 5.79 
9 3.31 5.00 5.56 8.63 +0.16/—0.03 7.84 
1k 3.69 5.25 6.31 10.75 +0.16/-0.03 9.78 
135/8 3.94 3.94 _— —_ — ~ 
1653/4 4.50 4.50 — = — = 
214 5.38 5.38 _— _— — ~~ 
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10-6 API SPECIFICATION 6A, SEVENTEENTH EolTion, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQuIPMENT 


Table 10.3—Type 6B Flanges for 3000 psi Rated Working Pressure (See Appendix B for Metric Data) 


RING GROOVE | 
MUST BE CONCENTAIC 
WITH BORE WITHIN 
0.010 TOTAL INDICATOR 
RUNOUT 


0.12 MIN 


BREAK 

x SHARP 
REFERENCE CORNER 
DIMENSION 


DETAIL A SEE OETAIL A 


BOLT HOLE CENTERLINE 
KOCATED WITHIN 0.03 


| ° N—C MAN x 45° 
| | 20.12 
Teo 
OF THEORETICAL 8.C. TOP VIEW 


TON ANO EQUAL SPACING 


(1) (2) (3) (4) (3) (6) (7) (8) (9) qo) (ily) (12),— (13) (14) (1S) (16) 


Basic Flange Dimensions Bolting Dimensions 
e we 
\N Ye 2 § a>} oe % & 
a = e Fs 2 8 2 hae = 8 ovxB ws € 
9 - 5a v 2 i en 2 ee 5 5 a _} i o= 
gif: gi? & gf G2 EP Ef Es 96 ge G2 G2 B52 8 25 
Boe 32 862 8 we GE ge ge 8 Gs ES ES Ee zee PR Ps 
Zs =a 643 & 35 Oe &S 82S AS 428 Zs OS As SE4 SK Hee 
B OD OD c K T Q x BC Eee 
216 209 850 +006 O12 488 1.81 150 412 6.50 8 Ye 1.00 +06 600 24 
is 259 962 +006 0.12 538 4194 £41.62 488 7.50 8 1 12 4.06 650 27 
3 3.22 950 +4006 0.12 612 181 1.50 500 7.50 8 Ye 1.00 +06 600 31 
46 4.28 1150 4006 O12 7.112 206 1.75 625 9.25 8 Ys 1.25 +06 7.00 37 


5'/s 5.16 13.75 +4006 012 850 2.31 2.00 7.50 = 11.00 8g 1'/4 1.38 +.06 7.75 4l 
The 7.16 15.00 +012 0.25 9.50 2.50 2.19 9.25 12.50 12 "/e 1,25 +.06 8.00 45 
9 9.03 1850 +£0.12 0.25 12.12 2.81 2.50 11.75 =15.50 12 14/2 1.50 +.06 9.00 49 
I} 11.03 21.50 +£0.12 0.25 14.25 3.06 2.75 14.50 18.50 16 1/8 1.50 +.06 9.50 53 
1352 13.66 24.00 +£0.12 0.25 16.50 3.44 3.12 16.50 = 21.00 20 13/8 1.50 +.06 10.25 37 
16/4 16.78 27.75 +£0.12 0.25 2062 3.94 3.50 20.00 24.25 20 15/e 1.75 +.09 11.75 66 
20% =. 20.78 «= 33.75 «£0.12 0.25 25.50 4.75 425 24.50 29.50 20 2 2.12 +.09 14.50 74 


Note: Minimum bolt hole tolerance is —0.02. 
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Table 10.3—Type 6B Flanges for 3000 psi Rated Working Pressure (Continued) 
(See Appendix B for Metric Data) 


ize 


i ee 


(NN 
Fen epee ee 


W N 
THREADED FLANGE MINE DICE Ee CANGE 
Qi) (17) (18) (19) (20) (21) (22) (23) 
Hub and Bore Dimensions 
E & F p 
9 a © ro “iG Sug S 
@ po sé aD oo oS ae fea] 2 
Sa $58 Spf 82 825 E25. Gxt 
Su Ba g gk § & oo ares 2 335 
as §3e Sy pw 3 Sec Age FS 2a 
5 $.8 a= ‘ “3 ¢ 32x 
68 £2 322 35 2328 3328 2 4823 
za see £668 =e m2 275 & SSsz 
Ly Le Lr Ly £0.06 Ay A, It 
2/16 2.56 — 2.56 4.31 2.38 +0.09/-0.03 1.97 
2/16 2.81 —_ 2.8) 4.44 2.88 +0.09/-0.03 2.35 
3% 2.44 _ 2.94 4.31 3.50 +0.09/-0.03 2.93 
4/6 3.06 3.50 3.50 4.81 4.50 +0.09/-0.03 3.86 
Sls 344 4.00 — 5.31 5.56 +0.09/-0.03 4.84 
Tihs 3.69 4.50 — 5.81 6.63 +0.16/-0.03 5.79 
9 431 5.00 — 6.69 8.63 +0.16/-0.03 747 
il 4.56 3.25 —_ 7.56 10.75 +0.16/-0.03 9.34 
135/e 4.94 4.94 —_ _ — a — 
163/4 5.06 5.69 _ — = = == 
2037/4 6.75 6.75 _ = pra =e pam 
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10-8 API SPECIFICATION 6A, SEVENTEENTH EDITION, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQUIPMENT 


Table 10.4—Type 6B Flanges for 5000 psi Rated Working Pressure (See Appendix 8B for Metric Data) 


RING GROOVE 

MUST BE CONCENTRIC 
WITH BORE WITHIN 
0.010 TOTAL INDICATOR 
RUNOUT 


0.12 MIN 
RADIUS 


0.12 MIN 
RADIUS 


x SHARP 
REFERENCE CORNER 


DIMENSION 


DETAIL A SEE DETAIL A 
BOLT HOLE CENTERLINE 
LOCATED WITHIN 0.03 
ION OF THEORETICAL B.C. TOP VIEW 
ANO EQUAL SPACING 


Q) (2) 3) (4) (5) (6) 7) (8) (9) Mo) (I) (12) (13) (HAYS) (16) 


Basic Flange Dimensions Bolting Dimensions 
3 a : 
ONG tos ee 5 2 2 E ar Ze £e ve b 58 2esiss & 
Wid GG Guide bo Baan BR 
5 s if BZ 3 = &§s a ao Ee 283 @ Ps 
23s gg 6As €& §& Ba @€s 4&3 6s 48 25 Os 468 828 §3 de 
B OD OD c K T Q x BC Lysp 
2!/16 2.09 8.50 +£0.06 0.12 4.88 1.81 1.50 4.12 6.50 8 v7, 1.00 +.06 6.00 24 
Bie 2.59 962 +£0.06 0.12 5.38 1,94 1.62 4.88 7.50 8 1 1.12 +.06 6.50 27 
3s 3.22 1050 +£0.06 0.12 662 2,19 1.88 5.25 8.00 8 Is 1.25 +.06 7.25 35 
416 428 12.25 +£0.06 0.12 762 2.44 2.12 6.38 9.50 8 14 1.38 +.06 8.00 39 
5s 5.16 14.75 +£0.06 0.12 9.00 3.19 2.88 7.75 11.50 8 Ith 1.62 +06 10 44 
The 7.16 15.50 £012 0.25 9.75 362. 3.25 9.00 12.50 12 Dis 1.50 +.06 10,75 46 
9 9.03 19.00 +£0.12 0.25 1250 4.06 3.62 11.50 15.50 12 is 1.75 +.09 12.00 50 
11 11.03 23.00 +£0.12 0.25 1463 4.69 425 1450 19.00 12 wh 2.00 +09 13,75 54 
Note: Minimum bolt hole tolerance is 0.02. 
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API SPECIFICATION 6A, SEVENTEENTH EDITION, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQUIPMENT 10-9 


Table 10.4—Type 6B Flanges for 5000 psi Rated Working Pressure (Continued) 
(See Appendix B for Metric Data) 


WELD NECK 
THREAQED FLANGE LINE PIPE FLANGE 


Q) a7) (18) (19) (20) (21) (22) (23) 


Hub and Bore Dimensions 


z Sb So Pe 
2. 2 v v, “4g Sug 5 
R 5Q = 5o op oO oer faa] o 
SE 58 €y8 #2 825 j§EZo . Geb 
ae ES&S 65k 5 © no Bn B g 3s 
£s Sen Sep S32 Sen Ose 8 eye 
2 gfe 882 838 2332 332 2 523 
Za Zee =e ie ZS5 235 & =z 
Ly Le Ly Ly 10.06 A, A, It 
216 2.56 — 2.56 4.31 2.38 +0.09/-0.03 1,72 
2% 16 2.81 _— 2.81 4.44 2.88 +0.09/-0,03 2.16 
3'/e 3.19 —_ 3.19 4.94 3.50 +0.09/-0.03 2.65 
4tis 3 88 3.88 3.88 5.9 4.50 +0.09/-0.03 347 
5's 444 4.44 . _— 6.44 5.56 +0.09/-0.03 4.34 
Wie 5.06 $.06 — 7.13 6.63 +0.16/-0.03 3.22 
9 6.06 6.06 _ 8.81 8.63 +0.16/-0.03 6.84 
11 6.69 6.69 ~~ 10.44 10.75 +0.16/-0.03 8.53 
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10-10 API SPECIFICATION 6A, SEVENTEENTH EDrTiON, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQuiPmMENT 


Table 10.5—Rough Machining Detail for Corrosion Resistant API Ring Groove 
(See Appendix B for Metric Data) 


+.03 
A ~00 
B +.03 


23°+%h? 


= See Note 


oe ee ee ee re ee ee ee ee me aes re ee ee ne ere ee ee re ee we es re ee oe 


+.03 
-.00 
q) (2) (3) (4) () (2) 3) (4) 
Outside : Outside 
Diameter Width Diameter 
of Width of of Width Width 
Ring Groove, of Groove, Groove, Ring Groove, of Groove, of Groove, 
Number A B c Number A B Cc 

BX-150 3.22 .72 36 R-41 7.92 75 45 
BX-151 3.39 74 36 R-44 8.42 75 45 
BX-152 3.72 77 38 R-45 9.11 75 45 
BX-153 4.38 83 41 R-46 9.17 31 52 
BX-154 5.01 88 44 R-47 10.11 1.06 64 
BX-155 6.26 97 47 R-49 11,42 75 45 
BX-156 9.85 1.20 58 R-50 11.61 94 58 
BX-157 12.10 1.32 64 R-53 13,55 75 45 
BX-158 14.39 1.42 .70 R-54 13.74 94 58 
BX-159 17,36 1,55 77 R-57 15.80 75 45 
BX-160 16.39 1,06 .70 R-63 17.89 1,34 qW7 
BX-162 19.16 98 -47 R-65 19.30 75 45 
BX-163 22.51 1,28 86 R-66 19.49 94 58 
BX-164 23.08 1.57 86 R-69 21.80 75 45 
BX-165 25.23 1.35 89 R-70 22.11 1.06 64 
BX-166 25.84 1.65 89 R-73 23.86 81 52 
BX-167 30.58 1.18 .98 R-74 24.11 1.06 64 
BX-168 30.81 1.29 98 R-82 3,05 75 45 
| BX-169 7,29 94 52 R-84 3.30 75 45 
R-85 3.99 81 52 

R-20 3.36 62 39 
R-23 4.05 75 45 R-86 4,55 94 58 
R-24 4.55 WS 45 R-87 4.92 94 58 
R-25 4.67 62 39 R-88 5.99 1.06 64 
R-26 4,80 75 45 R-89 5.61 1.06 64 
R-90 7.36 1.19 70 

R27 5.05 75 A5 
R-31 5.67 75 45 R-91 11.89 1.59 83 
R-35 6.17 75 45 R-99 10.05 is -45 
R-37 6.67 75 45 R-201 2.36 50 30 
R-39 TAT 75 45 R-205 2.80 50 -42 
R-210 4.20 66 39 
R-215 5.92 75 45 


Note: Allow '/s in. or greater for final machining of weld overlay. 
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Table 10.6—Type 6BX Integral Flanges for 2000, 3000, 5000 and 10,000 psi Rated Working Pressure 
(See Appendix B for Metric Data) 


8 TO RING GROOVE 
MUST BE CONCENTRIC 
WITHIN 0.010 TOTAL 


jp * 3.069 | 
INDICATOR RUNOUT BREAK SHARP } { 0.72 MIN RADIUS 


CORNER 


C MAX 45° 
Q* min = 0.12" 


, 1 l Q! may be ommitted 
DETAIL A SEE DETAIL A ee: : | on studded flanges 
BOLT HOLE CENTERLINE J, MIN 
LOCATED WITHIN 0.03 TOP VIEW 0 
OF THEORETICAL 8.C. -0.12 
a 


AND EQUAL SPACING 


; | GQ" max = & (Table 10,18) 


DETAILS FLANGE SECTION 
INTEGRAL FLANGE 
q) (2) (3) (4) (5) (6) (7) (8) (9) ago) dl (2) G3) «(4 1S) 16) (17) (48) 
Basic Flange Dimensions Bolting Dimensions 
a . . 4 
an oO 2 =I 
S ae 2 7] 2 a ze Ce . 
ao, 6 .se ¢ Es ce Ex 2 2 es oo nn Eh antes § 
Es@ E Bog I Ee uz Eg Qs Ds g2 g2 36 g2 £3 pe 2s Z3 3 
e@f ge Bee & £8 §2 sa BF FE BE €2 G2 £4 §S Es 5hy 22 B 
28S £2 683 €& S65 Ae ES AS GS 3d 23 BS zs AS An ck&4 FB -& 
B OD OD C K T Ji Jy Jy R BC Lip BX 
a a 
2 2000 psi 


2 ———$$—$ $$ $<  ——QOv”-:-, 
2634 26.78 41.00 +£0.12 025 3169 497 32.91 29.25 7.31 0.62 37.50 20 13/4 188 +09 13.75 167 
30 30.03 44.19 +£0.12 0.25 35.75 5.28 3669 32.80 7.75 0.62 40.94 32 L/s 1.75 +.09 14.25 303 


nc 


3000 psi 


267+ 26.78 43.38 40.12 0.25 32.75 634 34.25 3056 7.31 0.62 39.38 24 2 2.12 +09 17.00 168 
30 30.03 46.68 +0.12 0.25 3631 658 38.19 3430 7.75 0.62 42.94 32 1%/s 2.00 +.09 17.75 303 
ea nnn re 


5000 psi 
i 
135 §=13.66 2650 +012 0.25 1800 444 1894 1669 450 0.62 23.25 16 1/8 1.75  +.09 12.50 160 
16%. 16.78 30.38 +012 O25 21.06 5.13 21.88 20.75 3.00 0.75 26.62 16 Vs 2.00 +09 1450 162 
18/4 18.78 35.62 +£0.12 0.25 2469 653 2656 23.56 6.00 0.62 31.62 20 2 2.12 +09 17.50 163 
21/4 21.28 «=39.00 £0.12 0.25 27.62 7.12 29.88 26.75 650 069 34.88 24 2 2.12 +09 18.75 165 
er 

, 10,000 psi 


136 1.84 7.38 +006 0.12 4.12 1.66 3.50 2.56 1.91 0.38 5.75 8 4 

Zhe = 2.09 7.88 +006 0.12 4.38 1.73 3.94 2.94 2.03 0.38 6.25 8 3/4 88 = +.06 $.20 152 
Mie 259 912 +£0.06 0.12 $.19 2.02 4.75 3.62 2.25 0.38 7.25 8 

316 «893.09 10.62 +006 0.12 6.00 2.30 5.59 434 250 0.38 8.50 8 


4/16 409 12.44 +006 0.12 7.28 2.77 7A9 $750 2.88 ©=—0.38 (10.19 8 I'/s 1.25  +.06 8.00 155 
x Sis 5.16 14.06 +0.06 0.12 8.69 3.12 8.81 719 3.19 0.38 11.81 12 1a 1.25 +.06 8.75 169 
> Wis «7.09 18.88 40.12 O25 11.88 406 11.88 1000 3.75 0.62 15.88 12 1/2 162 +09 11.25 156 

9 9.03 21.75 +£0.12 025 1412 488 1475 1288 3.69 0.62 18.75 16 12 1.62 +09 13.00 157 

W 11.03 25.75 40.12 0.25 1688 5.56 17.75 15.75 406 0.62 22.25 16 Va 1.88 +09 15.00 158 

13% §=613.66 30.25 +£0.12 0.25 20.38 662 21.75 1950 450 0.62 26.50 20 1% 2.00 +.09 17.25 - 189 


167. 16.78 3431 +£0.12 0.25 2269 662 25.81 2369 3.00 0.75 30.56 24 1% 200 +09 17,50 162 
18/6 18.78 40.94 +£0.12 0.25 2744 8.78 29.62 2656 612 062 3644 24 26 2.38 +09 2250 164 
21s =21.28 «645.00 +012 0,25 30.75 9.50 33.38 30.00 650 0.81 40.25 24 2'/2 262 +09 2450 166 


Note: Minimum bolt hole tolerance is -0.02. 
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10-12 API Specirication 6A, SEVENTEENTH Eprmion, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQUIPMENT 
Table 10.7—Type 6BX Integral Flanges for 15,000 and 20,000 psi Rated Working Pressure 
(See Appendix B for Metric Data) 
z 8 TO RING GROOVE | | 
Winn, 0 OO TOTAL BREAK SHARP 
INDICA TOR RUNOUT CORNER 2 : | 012 MIN RADIUS 
C MAX 45° 
xX C MAX 45° 
: Q* max = E (Table 10.18) 
ce Q* min = 0.12" 
DETAIL A SEE DETAIL A Q* may be ommitted 
on studded flanges 
BOLT HOLE CENTERLINE 
LOCATED WITHIN 0.03 TOP VIEW 
OF THEORETICAL B.C. 
ANDO EQUAL SPACING 1 
DErace FLANGE SECTION 
INTEGRAL FLANGE 
(1) (2) (3) (4) (3) (6) (7) (8) (9) qo) db (42) (13) (4) (ES) (16) a7) (18) 
Basic Flange Dimensions Bolting Dimensions 
Pad Beg 
3 ‘5 2 E s ‘Ss = 8B 
— o & o e =] = g Zo 3 m 3 = & 2 € 3 =] 
gg22 32 &§ £8 G5 £2 4, G2 cs ae 95 ge F2 88 22 23 2 
faa} = E = é 3 = oS ='3: ped 2s é =} E So —€ 23 en 
bel ag $52 2 32 85 3£ Bt G2 FE G2 fs 52 $2 53 32 22 2 
28s se 645 © 36 42 &s Ss S&S 8s &€3 48 23 As 4S SE Ss Z 
B OD OD c K T J; Jy dy R BC Lop BX 
15,000 psi 
13/16 1.84 8.19 +£0.06 0.12 4.19 1.78 3.84 2.81 1,88 0.38 6.31 8 Ye 1.00 +,06/-0.02 5.50 151 
2's = 2,09 8.75 +£0.06 0.12 450 2.00 4.38 3.25 2.12 0.38 6.88 8 Ms 1.00 +,06/-0.02 6.00 152 
2%16 2.59 10.00 +£0.06 0.12 §.25 2.25 5.06 3.94 2.25 0.38 7.88 8 1 1.12 +.06/-0.02 6.75 153 
316 =3,09 «11.31 +£0.06 0.12 6.06 2.53 6.06 481 250 0.38 9.06 8 Ye =61.25 +.06/-0.02 7.50 154 
4/6 409 1419 +£0.06 0.12 7.62 3.09 7.69 6.25 2.88 0.38 = 11.44 8 1% 1,50 +.06/-0.02 9.25 155 
M16 = =67.09 «19.88 £0.12 O25 12.00 4.69 12.81 1088 2.62 0.62 16.88 16 1¥2 1.62 +.09/-0.02 12.75 156 
9 9.03 25.50 +0.!12 0.25 15.00 5.75. 17.00 13.75 4.88 0.62 21.75 16 1% = =2.00 +.09/-0.02 15.75 157 
11 11.03 32.00 +£0.12 O25 17.88 7.38 23.00 16.81 9.28 0.62 28.00 20 2 2.12 +.09/-0.02 19.25 158 
1358 13.66 34.88 +0.12 0.25 21.31 8.06 23.44 20.81 4.50 1.00 30.38 20 2'4 = - 2.38 +.09/-0.02 21.25 159 
18.78 45.75 +£0.12 025 28.44 10.06 32.00 28.75 6.12 1.00 40,00 20 3 3.42 +.12/-0.02 26.75 164 


185/4 


18/is 
2'/16 
27/16 
34/16 
4'/ie 
The 
9 

i 

135/s 
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184 10.12 +006 0.12 462 2.5 5.25 431 1.94 0.38 8.00 8 
2.09 11.31 £006 0,12 5.19 2.81 606 500 2.06 0.38 9.06 8 
2.59 12.81 £0.06 0,12 594 3.12 681 569 2.31 0.38 1031 8 
3.09 14.06 +£0.06 0.12 6.75 3.38 7.56 631 250 0.38 11.31 8 
4.09 17.56 +006 0.12 862 419 956 812 288 0.38 14.06 8 ‘ : : 
7.09 25.81 +£0.12 0.25 13.88 650 15.19 1331 3.81 062 21.81 16 2 2.12 +.09/-0.02 17.50 
9.03 31.69 +£0.12 025 17.38 8.06 18.94 1688 425 1.00 27.00 16 
11.03 34.75 £0.12 0.25 19.88 881 22.31 20.00 4.06 1.00 29.50 16 
13.66 45.75 +£0.12 0.25 24.19 11.50 27.31 24.75 5.25 1.00 40.00 20 
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Table 10.8—Type 6BX Welding Neck Flanges for 10,000 and 15,000 psi Rated Working Pressure 
(See Appendix B for Metric Data) 


8 TO RING GROOVE 
MUST BE CONCENTRIC 
WITHIN 0.010 TOTAL 
INDICATOR RUNOQUT 


SEE DETAILA 


Le 12 MIN RADIUS 
DETAIL A : 


BOLT HOLE CENTERLINE 
LOCATED WITHIN 0.03 
OF THEORETICAL 8.C. 
AND EQUAL SPACING 


fe C MAX 45° 


TOP VIEW 
C MAX 45° 
: Q* max = E (Table 10.18) 
Loy” MIN patel ct 18) 
Q° may be ommitted 
U on studded flanges 
DETAIL B 


FLANGE SECTION 


(1) Q) (3) (4) (3) (6) (7) (8) (9) qo) (ily 12) (13) 4) (ES) (16) (t7) (18) 


Basic Flange Dimensions Bolting Dimensions 
% 
g 5 5 Bi 

© oO = - 
g ey ae dg a Se 8 
eons .en 8 3, 32 2p dE ca oo ue od a8 FS FE 
eee g32 2 22 85 GP Of 25 ge ee 25 22 82 22 Es #B 2 
ESk ee 282 5 & § §€2 ge 2 az fr gf Ge ea §S3 be #8 25 BP 
Z8s =a 66% & 36 S62 &€3 Ss 4s S85 &@€s AS Ze AS Ad SBE ES & 
B OD OD Cc K T J Jy 4 R BC Lip BX 

10,000 psi 
jis 1.84 7.38 +£0.06 0.12 4.12 1.66 3.50 2.56 1.91 0.38 5.75 8 Ya 88 +.06/-0.02 $00 151 
2'/16 = 2.09 7.88 +006 0,12 4.38 1.73 3.94 2.94 2,03 0.38 ° 6.25 8 4 88 +.06/-0.02 5.25 152 
2416 = 2.59 9.12 +£0.06 0,12 S.A9 2.02 4.75 3.62 2.25 0.38 7.25 8 Ye 1.00 +.06/-0.02 600 153 
31s 3.09 10.62 +£0.06 0.12 6.00 2.30 5.59 434 2.50 0.38 8.50 8 1 1.12 +.06/-0.02 6.75 154 
46 409 12.44 +£0.06 0.12 7.28 © (2.77 7.19 S.75 288 038 10.19 8 I'%/ge 4.25) -+.06/-0.02 8.00 155 
3/3 5.16 1406 +£0.06 0.12 8.69 3.13 8.81 7G = 3.19 0.38 «611.81 12 1% = 1.25 +.06/-0.02 8.75 169 
The 7.09 18.88 +£0.12 025 11.88 406 11.88 10.00 3.75 0.62 15.88 12 1/2 1.62 +.09/-0.02 11.25 156 
9 9.03 21.75 +£0.12 025 1412 488 14.75 1288 3.69 0.62 18.75 16 1Y¥2 1.62 +.09/-0.02 13.00 157 
ll 11.03 25.75 20.12 0.25 16.88 5.56 17.75 15.75 406 0.62 22.25 16 13/4 1.88 +.09/-0.02 15.00 158 
135s = 13.66 30.25 +012 0.25 20.38 662 21.75 19.50 4.50 0.62 26.50 20 1% = 2,00 +.09/-0.02 17.25 159 
16/6 16.78 34.31 +0.12 O25 22.69 662 25.81 23.69 3.00 0.75 30.56 24 We = 2.00 +.09/-0.02 17.50 162 
15,000 psi 
jis 1.84 8.19 +006 0.12 4.19 1.78 3.84 2.81 1.88 0,38 6,31 8 Ye 1.00 +.06/-0.02 5.50 151 
2'f16 = 2.09 8.75 +006 0.12 4.50 2.00 4.38 3.25 2.12 0.38 6.88 8 Ye 1.00 +.06/-0.02 6.00 152 
2%16 «=62.59 10.00 +£0.06 0.12 $.25 2.25 5.06 3.94 2.25 0,38 7.88 8 1 1.12 +.06/-0.02 6.75 153 
36 3.09 11.31 +£0.06 0.12 6.06 2.53 6.06 481 2.50 0.38 9.06 8 1'/s 1.25 +.06/-0.02 7.50 154 
46 409 1419 +006 0.12 7.62 3.09 7.69 6.25 2.88 0.38 11.44 & 13/8 1.50 +.06/-0.02 9.25 155 
The 7.09 19.88 +£0.12 0.25 1200 469 12.81 !088 3.62 0.62 16.88 16 1/2 1.62 +.09/-0.02 12.75 156 
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Table 10.9—Type 6BX Welding Neck Flanges for 20,000 psi Rated Working Pressure 
(See Appendix B for Metric Data) 


8 TO RING GROOVE 
MUST BE CONCENTRIC 
WITHIN 0.010 TOTAL 
INDICATOR RUNOUT SEE DETAILA 


oe sala 
), —— 9¢ — —<—______+ | 
¢ { 
1 ) 
REAK SHARP ~~ _ : | 
CORNER Vers ae : 


0.12 MIN RADIUS 
DETAILA 


BOLT HOLE CENTERLINE 
LOCATED WITHIN 0.03 
OF THEORETICAL B.C. 
AND EQUAL SPACING 


C MAX 45° 


TOP VIEW 0 
I, | 4} 125 F C MAX 45° 
\A 
Q* max = E (Table 10.18) 
' Q* min = 0.12” 
Q* may be ommitted 
\ on studded flanges 
DETAIL B FLANGE SECTION 


Q) (2) (3) (4) (5) (6) (7) (8) 9) (lO) (it) (12), 13) (4) HS) (16) (17) (18) 


Basic Flange Dimensions Bolting Dimensions 

z us “ =A 
6 3 2 S = 
8 seg. 2: & 3 Sy az 38 
ages se 2 Es pe 22 4. & 52 sy SS $8 gs & 
Bsei, ges ¢ £2 gy ES G2 52 62 32 #6 $23 82 B2 Fs £3 % 
ele se Bf & £8 G2 a2 B2 22 FE €2 fs ES 828 G2 2S ES PF 
33538 885 2&2 $6 42 &€s 85 & §s 2s 42 23 As 48 88 Es & 
B OD OD C K T ty Jy Js R BC Lup «BX 

20,000 psi 
We 1.84 10.12 +£0.06 0,12 4.62 2.50 5.25 4.31 1.94 0.38 8.00 8 I 112 +4.06/-0.02 7.50 151 
2416 = =2.09 11.31 +4006 0.12 5.19 2.8! 6.06 5.00 2.06 0.38 9.06 8 Ye 1.25 +.06/-0.02 8.25 152 
2/16 2.59 12.81 +006 0.12 5.94 3,12 6.81 5.69 2.31 0.38 10.31 8 1/4 1.38 +.06/-0.02 9.25 153 
318 893.09 14.06 +£0.06 0.12 6.75 3.38 7.56 631 2.50 038 11.31 8 13/3 1.50 +.06/-0.02 10.00 154 
4/6 4.09 17.56 +£0.06 0.12 8.62 4.19 9,56 8.12 2.88 0.38 8 §=614.06 8 13/4 1,88 +.09/-0.02 12.25 155 
Tie 7.09 25.81 +£0.12 0.25 13.88 650 15.19 13.31 3.81 0.62 21,81 16 2 2.12 +.09/-0.02 17.50 156 
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Table 10.10—Type 6BX Blind and Test Fianges for 10,000 and 15,000 psi Rated Working Pressure 
(See Appendix B for Metric Data) 


8 TO RING GROOVE 

- MUST BE CONCENTRIC 
WITHIN 0.010 TOTAL 
INDICATOR RUNQUT 


BC 


SEE DETAIL A 


K t.063 — 


BREAK SHARP 
CORNER 


0.12 MIN RADIUS 
8-—— 


i R 4 
THIS C BORE ye 


C MAX 45° 


DETAIL A 


BOLT HOLE CENTERLINE 
LOCATED WITHIN 0.63 
OF THEORETICAL B.C. 
AND EQUAL SPACING 


TOP VIEW 


'h” LINE PIPE THREADS 
Q* max ~ E (Table 10.18) 


oe ; Q* min = 0.12" 
of Q* may be ommitted 
on studded flanges 
FLANGE SECTION 
t 


DETAIL B 


aq) (2) (3) (4) (3) (6) (7) (8) 9 doy (ity) 12), 3) 4) 1S) (16) (17) (18) 


Basic Flange Dimensions Bolting Dimensions 

o oO _— = ne 
NN oo § E 2 es Sen 52 8 
ae § se 2 £, s& $2 8 2 se os. 5, 3S 88 Ef § 
gge5 228 # £2 3 FS Gs Se 68 #8 20 £2 82 22 25 EB 2 
FS & 5 x E = = Bo = see € € =e ~ — 00 
Bok SE gsh 28 58 se S2 Pr gt PE st sz = SH B= S22 ES FB 
Z8s 28 6065 & 356 Af &3s Ss 4s 3s #5 AS Zs AS AS BE FS fk 

B OD OD C K T Jy Jy J3 R BC Legh BX 


10,000 psi 


fie 1.84 7.38 +0.06 0.12 4.12 1.66 3.50 2.56 1.91 0.38 5.75 8 Yq 88 +.06/-0.02 5.00 151 

2/16 = §=—2.09 7.88 +0.06 0.12 4,38 1.73 3.94 2.94 2.03 0.38 6.25 8 Ya 88 +.06/-0.02 §.25 152 

2416 2.59 9.12 +£0.06 0.12 5.19 2.02 4.75 3.62 2.25 0.38 7.25 8 Ye 1.00 +.06/-0.02 6.00 153 

316 3.09 10.62 +0.06 0.12 6.00 2.30 3.59 4.34 2.50 0.38 8.50 8 1 1.12 +.06/-0.02 6.75 154 

4/16 409 12.44 +006 0.12 7.28 2.77 TAD 5.75 2.88 0.38 10.19 8 1'/g 1.25 +.06/-0.02 8.00 155 
15,000 psi 

13/16 1.84 8.19 +006 0.12 4.19 1.78 3.84 2.81 1.88 0.38 6.31 Ta 1.00 +.06/-0.02 550 151 


Ye 1.00 +.06/-0.02 600 152 
. +.06/-0.02 6.75 153 
[Ye «1.25 +.06/-0.02 7.50 154 
I¥s «1,50 +.06/-0.02 9.25 155 


216 = 2.09 8.75 +006 012 450 2.00 4.38 3.25 2.12 0.38 6.88 
2/16 2.59 10.00 +006 0.12 3.25 2.25 5.06 3.94 2.25 H 
3416 = 3.09 11.31 «64006 0.12 6.06 2.53 6.06 4.8) 2.50 0,38 9.06 
4/8 409 14.19 +006 0.12 7.62 3.09 769 6.25 2.88 0.38 11.44 


S 
iv 
oO 
eel 
gO 
Oo 
OC QO 00 00 OO 
N 
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Table 10.11—Type 6BX Blind and Test Flanges for 20,000 psi Rated Working Pressure 
(See Appendix B for Metric Data) 


B TO RING GROOVE 
~ MUST BE CONCENTRIC 

WITHIN 0.010 TOTAL 

INDICATOR RUNOUT 


SEE DETAIL A 


BREAK SHARP 
CORNER 


po —- Bo 
THIS € BORE 
OPTIONAL , 


DETAIL A 


BOLT HOLE CENTERLINE 
LOCATED WITHIN 0.03 
OF THEORETICAL 8.C. 


AND EQUAL SPACING 


TOP VIEW Q* max = E (Table 10.18) 
Q* min = 0.12" 


Q* may be ommitted 


ji 
on studded flanges 
F A 
= FLANGE SECTION 
j 


OETAIL B 


gy QQ) G3) (4) (5) (6) (7) (8) 9) a0) GI (2) (13) 4) (15) (16) (17) (18) 


Basic Flange Dimensions Bolting Dimensions 

Ss 

a - ho oo 

Ps 2 3 e 
8 2 2 a ‘es 32 8 
ae a ee ae ee ee ea un 2 gh Be 
goat, 225 : £2 #3 52 28 32 82 22 eo 22 92 g2 ff 23 2 
é 2g 882 8 & G4 35 B2 @= PE $2 G2 Es FR Ex = FS PF 
S35 28 643 &¢ £6 42 &€s 33 &3 383 &3 48 25 43 48 88 Ss & 
B OD OD c K T J Jy Js R BC Lig BX 

20,000 psi 
136 «1.84 10,12 £0.06 0.12 4.62 2.50 5.25 431 1.94 0.38 8.00 8 1 1.12 +.06/-0.02 7.50 151 
is «62.09 11.31 «640.06 0.12 S19 2.81 6.06 5.00 2.06 0.38 9.06 8 1s 1.25 +.06/-0.02 8.25 152 
Mis 2.59 12.81 +0.06 0.12 $5.94 3.12 6.81 $69 2.31 0.38 = 10.31 8 Ye 1.38 -+.06/-0.02 9.25 153 
3¥ie «893.09 1406 +006 0.12 6.75 3.38 7.56 6.31 2.50 0.38 811.31 8 Ife 1.50 +.06/-0.02 10.00 154 
4ie 4.09 17.56 +£0.06 0.12 8.62 4.19 9.56 8.12 2.88 0.38 14.06 8 1a 1.88) +.09/-0.02 12.25 155 
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Table 10.12—Dimensions for 5,000 psi Rated Working Pressure Segmented Flanges for Dual Completion 
(See Appendix B for Metric Data) 


BOLT HOLE CENTERLINE 
LOCATED WITHIN 0.03 
OF THEORETICAL B.C. 
AND EQUAL SPACING 


DETAIL A 


8 TO AING GROOVE | . 

MUST BE CONCENTRIC 

WITHIN 0.010 TOTAL 0.06 « 45° MAX 
INDICATOR RUNOUT 


0.12» 45° MAX 


TOP VIEW 
FLANGE SECTION 
dq) (2) (3) (4) ) (6) MM) (8) (9) (id) aby (12) 
Basic Flange Dimensions 
Nominal Size Outside Total Diameter Depth of 
and Bore Maximum Diameter Thickness Minimum _ Diameter Counter- Counter- Ring 
of Flange Bore, of Flange, Tolerance, of Flange, Radius, of Hub, ‘Tolerance, bore, bore, Number, 
B OD OD T E F J J K Q RX 
13/2 1.39 5.12 +0.06 1.56 1.16 0.25 2.22 -0.02 2.06 0.109 201 
13/16 1.83 6.12 +0.06 2.06 1.38 0.12 2.75 0.02 2.62 0.072 205 
2'/16 2.09 6.56 +£0.06 2.12 1.75 0.12 3.03 0.03 3.12 0.145 20 
29/16 2.59 3.38 +£0.06 2.50 2.22 0.12 3.69 0,03 4.00 0.145 210 
3/8 3.16 9.12 +0.06 2.75 2.50 0.12 4.50 0.03 4.56 0.130 25 
Ae 4.09 10.62 £0.06 2.75 2.94 1.00 $.25 ~0.03 5.69 0.210 215 
4ilie X 4l/4 4.28 10.62 +0.06 2.75 2.94 1.00 5.25 - 0.03 5.69 0.210 215 
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Table 10.12—Dimensions for 5,000 psi Rated Working Pressure Segmented Flanges for Dual Completion 
(Continued) (See Appendix B for Metric Data) 


BOLT HOLE CENTERLINE 
LOCATED WITHIN 0.03 
OF THEORETICAL B.C. 
AND EQUAL SPACING 


DETAIL A 


+010 
fo) 


8 TO RING GROOVE ae 
WITHINDOID TOTAL 0.08 = 45° MAX 0.92 «45° MAX 
INDICATOR RUNQUT Top view 
FLANGE SECTION 
qa) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) 
Bolting Dimensions 
Length of Bore to 
Nominal Size Diameter Diameter Number Double —_ Length of Bore 
and Bore of Bolt of Bolt Bolt Hole of Bolt Diameter Ended Threaded Equal 
of Flange Circle, Holes, Tolerance, Holes, Degrees, Degrees, Degrees, of Bolt Stud Bolt Stud Bolt Size, 
BC L L M xX Y Z BB 
13/3 3.88 62 +.06/-0.02 5 13° 381/2° _— Ya 2.75 4.50 -— 
1/16 4.62 75 +.06/-0.02 5 16° 37° —_ fe 3.50 5.75 2.78 
26 5.12 88 +.06/-0.02 5 19° 35"2° _ ifs 3.75 6.00 3.55 
216 6.38 1,12 +.06/-0.02 5 21° 34'/2° — I 4.75 7,25 4.50 
3'e 7.06 1.12 +.06/-0.02 5 23° 331/2° _— 1 5.00 7.75 5.05 
4llie 8.12 1.25 +.06/-0,02 6 281/2° 19° 231/29 1/8 5.25 8.25 —_ 
4i/ie X Al/a 8.12 1.25 +.06/-0.02 6 281/2° 19° 231/29 1s 5.25 8.25 —_— 
COPYRIGHT 2000 American Petroleum Institute Information Handling Services, 


April 03, 2000 07:10:01 


COPYRIGHT 2000 American Petroleum Institute 


April 03, 


2000 


API SPEC&bA 9b Ml 0732290 0551911 775 om 


API SPECIFICATION 6A, SEVENTEENTH EoiTion, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQUIPMENT 10-19 


Note: For dimensions not listed, see Tables 10.6—-10.11 as applicable. 


07:10:01 


Thi 
9 
11 
135/8 


Table 10.13—Type 6 BX Blind Flanges 


(See Appendix B for Metric Data) 


(2) 


Flange 
Thickness, 


6.5 

8.06 

8.81 
11.50 


B C'BORE 


E MAX. 


(3) 


Hub 
Diameter, 
J, 


6 BX—2,000 psi 


32.91 
36.69 


6 BX—3,000 psi 


34.25 
38.19 


6 BX—5,000 psi 


18.94 
21.88 
26.56 
29.88 


6 BX—10,000 psi 


8.81 
11.88 
14.75 
17.75 
21.75 
25.81 
29.62 
33.38 


6 BX—15,000 psi 


6 BX—20,000 psi 


15.19 
18.94 
22.31 
27.31 


(4) 


Groove 
Depth, 
E 


0.844 
0.906 


0.844 
0,906 


0.562 
0.328 
0.719 
0.75 


0.375 
0.438 
0.500 
0.562 
0.625 
0.328 
0.719 
0.750 


0.438 
0.500 
0.562 
0.625 
0.719 


0.438 
0.500 
0.562 
0.625 


(5) 


Added Hub 
Thickness, 


0.31 
0.25 
0.5 

0.56 
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10.2 API THREADED END AND OUTLET 
CONNECTIONS 


10.2.1 General 


Loose threaded end and outlet connections are not cov- 
ered by this specification. This section gives requirements for 
integral equipment end and outlet connections, including tub- 
ing and casing hangers, which are API threaded. 


10.2.2 Design 


a. General 

Internal and external API thread dimensions and toler- 
ances shall conform with API Spec 5B. 
b. API Thread Lengths 

The length of internal API threads shall not be less than 
the effective thread length L2 of the external thread as de- 
scribed in Figure 10.3 and as stipulated in API Spec 5B. 


10.2.2.2 API Thread Clearance 


A clearance of J length minimum, as illustrated in API 
Spec 5B, shall be provided in all internal API threaded equip- 
ment. 


10.2.2.3 API Thread Counterbores 


End and outlet connections, equipped with internal 
threads, may be supplied with or without a thread entrance 
counterbore. Internal API threads, furnished without a coun- 
terbore, shall have the outer angles of 45° to a minimum 
depth of P/2 as illustrated in Figure 10.3 and Figure 10.4. In- 
ternal API threads, furnished with a counterbore, shall con- 
form to the counterbore dimensions specified in Table 10.14 
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and the bottom of the counterbore shall be chamfered at an 
angle of 45°. As an alternate, counterbore dimensions may 
be as specified in API Spec 5B. 


10.2.2.4 API Thread Alignment 


API threads shall align with the axis of the end connec- 
tion within a tolerance of +0.06 in./ft (5.0 mm/m or 0.3°) of 
projected axis. 


10.2.2.5 End/Outlet Coupling Diameter 


The outlet coupling diameter shall be of sufficient diame- 
ter to provide structural integrity of the API threaded part at 
rated pressure. This diameter shall not be less than the API 
tabulated joint or coupling diameter for the specified API 
thread. 


10.2.3 Testing (Gaging) 


API thread gages shall comply with the requirements for 
working gages as stipulated in 4.2 through 4.6 of API Spec 
5B. API threads shall be gaged for standoff at hand-tight as- 
sembly. For API threads manufactured in accordance with 
this specification, use gaging practices as illustrated in Fig- 
ures 10.4, 10.5 and 10.6, For API threads manufactured in ac- 
cordance with API Spec 5B, use gaging practices as specified 
in API Spec 5B. 


10.2.4 Marking 


Threaded connectors shall be marked to conform with 
Section 8. 


(Text continues on page 10-24) 
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PLANE OF PLANE OF PLANE OF 
HANOTIGHT EFFECTIVE 
THREAD LENGTH POINT 


* ENGAGE MENT 
Le 


aReference dimension. 


Figure 10.3—AP! Pipe Thread Counterbore 
See API Spec. 5B for dimensions L,, Ly, Ly 


Table 10.14—API Thread Counterbore and Standoff Dimensions 


@) (2) (3) (4) (5) (6) (7) 
Length: Handtight Standoff 
Plane of SS SSeS Length: 
Vanish Thread Face of 

Thread Point to Thread With Counterbore Counterbore 
Size: Handtight Without Shallow to Handtight 
Nominal Plane, Counterbore, Counterbore, Plane, Diameter, Depth, 

A+M A A M Q q 


API Line-Pipe Threads 


Ye 0.2124 0.1939 0.0398 0.1726 0.47 0.13 
Va 0.3946 0.3668 0.2145 0.1801 0.60 0.13 
fe 0.3606 0.3328 0.1791 0.1815 0.74 0.13 
Y2 0.4615 0.4258 0.1357 0.3258 0.93 0.25 
Ya 0.4545 0.4188 0.1289 0.3256 L.14 0.25 

| 0.5845 0.5410 0.2488 0.3357 L.4] 0.25 
1a 0.5885 0.5450 0.2552 0.3333 1.75 0.25 
11/2 0.6052 0.5617 0.2714 0.3338 1.99 0.25 
2 0.6222 0.5787 0.2703 0.3519 2.50 0.25 
22 0.8892 0.8267 0.3953 0,4939 3.00 0,38 
3 0.8677 0.8052 0.3719 0.4958 3.63 0.38 
31/2 0.8627 0.8002 0.3671 0.4956 4.13 0.38 
4 0.8897 0.8272 0.3933 0.4964 4.63 0.38 
5 0.9030 0.8405 0.4076 0.4954 5.69 0,38 
6 0.9882 0.9257 0.4912 0.4970 6.75 0.38 
8 1.0832 1.0207 0.5832 0.5000 8.75 0,38 
10 1.1487 1.0862 0.6442 0.5045 10.88 0.38 
12 1.1987 1.1362 0.6626 0.5361 | 12.94 0,38 
14D 1.1217 1.0592 0.5880 0.5337 14.19 0,38 
16D 1.0717 1.0092 0.5396 0.5321 16.19 0.38 
18D 1.0837 1.0212 0.5512 0.5325 18.19 0.38 
20D 1.1587 1.0962 0.6239 0,5348 20.19 0.38 
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Table 10.14—API Thread Counterbore and Standoff Dimensions (Continued) 


(1) (8) (9) (10) ay (12) (13) 


Length: Handtight Standoff 
Plane of —_—_—_ OOO ooo Length: 
Vanish Thread Face of 
Thread Point to Thread With Counterbore Counterbore 
Size: Handtight Without Shallow to Handtight 
Nominal Plane, Counterbore, Counterbore, Plane, Diameter, Depth, 
A+M As A M Q q 
API Long and Short Casing Threads 
42 1.079 1.0165 0.5907 0.4883 4.63 0,38 
5 1.079 1.0165 0.5907 0.4883 5.13 0.38 
Sia 1.079 1.0165 0.5907 0.4883 5.63 0.38 
Oa 1.079 1.0165 0.5932 0.4858 6.75 0.38 
7 1.079 1,0165 0.5907 0.4883 7A 0.38 
Vie 1.146 1.0835 0.6581 0.4879 7.75 0.38 
83/8 1.146 1.0835 0.6581 0.4879 8.75 0.38 
95/8 1.146 1.0835 0.6581 0.4879 9.75 0.38 
103/44 1.146 1.0835 0.6556 0.4904 10.88 0.38 
113/44 1.146 1.0835 0.6556 0.4904 11.88 0.38 
13%/s* 1.146 1.0835 0.6281 0.5179 13.56 0.38 
16° 1.146 1.0835 0.6256 0.5204 16.19 0.38 
20° 1.146 1.0835 0.6256 0.5204 20.19 0.38 
API Nonupset Tubing Threads 
1.050 0.646 0.5960 0.3201 0.3259 1,14 0.25 
1.315 0.646 0.5960 0.3176 0.3284 1.41 0.25 
1.660 0.646 0.5960 0.3201 0.3259 1.75 0.25 
1.900 0.646 0.5960 0.3201 0.3259 1,99 0.25 
2/s 0.646 0.5960 0.3026 0.3434 2.50 0.25 
27/8 0.646 0.5960 0.1776 0.4684 3.00 0.38 
3M/2 0,646 0.5960 0.1751 0.4709 3.63 0.38 
4 0.784 0.7215 0.3010 0.4830 4.13 0.38 
44/2 0.784 0.7215 0.3010 0.4830 4.63 0.38 


API External Upset Regular and Long Threads 


1.050 0.646 0.5960 0.3176 0.3284 1.41 0.25 
1.315 0.646 0.5960 0.3145 0.3315 1.57 0.25 
1.660 0.646 0.5960 0.3164 0.3296 1.91 0.25 
1.900 0.646 0.5960 0.3170 0.3290 2.19 0,25 
2/a 0.784 0.7215 0.4279 0.3561 2.72 0.25 
24a 0.784 0.7215 0.3029 0.4811 3.22 0.38 
32 0.784 0.7215 0.3010 0.4830 3.88 0.38 
4 0.784 0.7215 0.3010 0.4830 4.38 0.38 
Ae 0.784 0.7215 0.3010 0.4830 4.88 0.38 


* Short casing threads only (long casing threads not covered). 
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See API Spec 5B for dimensions L,, Lo, Ly, S and S;. 


Figure 10.4—Gaging Practice for API Line-Pipe 
Casing and Tubing Internal Threads, 
Handtight Assembly 
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GAGE NOTCH IN ALIGNMENT WiTkH BOT ~ 
TOM OF CHAMFER, WITHIN TOLERANCE 


WITH SHALLOW 
COUNTERBORE 


WITHOUT 
COUNTERSORE 
Figure 10.5—Application of Working Plug Gage 
to Valve and Fitting API Threads Having Internal 
Recess Clearance 


GAGE NOTCH IN ALIGNMENT WITH BOT- 
TOM OF CHAMFER, WITHIN TOLERANCE 


Lo(MIN) PLUS 
THREAD CLEARANCE 


WITHOUT WITH SHALLOW 
COUNTERSORE 


COUNTERBORE 


Figure 10.6—Application of Working Plug Gage 
to Valve and Fitting API Threads Having 
Thread Clearance 
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10.3 STUDS AND NUTS 
10.3.1 General 


The requirements for studs and nuts apply only to those 
used to connect API end and outlet flanges and API studded 
connections specified in 10.1. 


10.3.2 Design 


General Requirements. The requirements for studs and 
nuts are shown in Table 10.15. Studs and nuts shall meet the 
requirements of the applicable ASTM specification, unless 
otherwise noted. Dimensions and thread pitch shall be in ac- 
cordance with ASTM A 193 for studs and ASTM A 194 for 
nuts. The mechanical properties specified in Table 10.15 take 
precedence over those required by ASTM. 


10.3.3 Materials 
10.3.3.1 General 


Bolting shall meet the requirements of the applicable 
ASTM specifications as shown in Table 10.15. 


a. Yield Strength 

Yield strength shall meet or exceed the minimums shown 
in Table 10.15. 
b. Size Limitations 

The material size limitations specified in ASTM A 320 for 
Grade L7M may be exceeded if the material requirements are 
met. 


10.3.3.2 NACE Class I Studs 


a. UNS NO5500 

UNS N05500 in the hot rolled and aged hardened condi- 
tion is acceptable at a hardness of HRC 35 and lower, and a 
minimum yield strength of 105,000 psi (725 MPa) for diam- 
eters up to 2.5 in. (63.5 mm), or 95,000 psi (655 MPa) for 
larger sizes. 
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b. ASTM A 453 Gr. 660 

ASTM A 453 Grade 660 solution treated and aged hard- 
ened is acceptable at a hardness of HRC 35 and lower, and a 
minimum yield strength of 105,000 psi (725 MPa) for diam- 
eters up to 2.5 in. (63.5 mm) or 95,000 psi (655 MPa) for 
larger sizes. 


10.3.3.3 NACE Class II Studs 


a. ASTMA 193 Gr. B7M 

ASTM A 193 Gr. B7M is acceptable at a minimum yield 
strength of 80,000 psi (550 MPa) for the API flanges listed 
in Table 10.15 for NACE MRO175 Class II only. 
b. ASTM A320 Gr L7M 

ASTM A 320 Grade L7M is acceptable at a minimum 
yield strength of 80,000 psi (550 MPa) for the API flanges 
listed in Table 10.15 for NACE MRO175 Class IT only. 


10.3.3.4 NACE Class ill Studs 


a, ASTMA 193 Gr. B7 

ASTM A 193 Gr. B7 is acceptable for nonexposed service 
for the API flanges listed in Table 10.15 for NACE MRO175 
Class III only. 
b. ASTM A 320 Gr. L7 or L43 

ASTM A 320 Gr. L7 or L43 is acceptable for nonexposed 
service for the API flanges listed in Table 10.15 for NACE 
MROI75 Class III only. , 


10.3.3.5 NACE Nuts 


a. ASTM A194 Gr. 2HM 

ASTM A 194 Grade 2HM is acceptable for all flange sizes 
and rated working pressures. 
b. NACE Class I 

UNS N05500 or ASTM A 453 Gr. 660 nuts may be used 
with NACE Class I bolting only if provisions are made to 
prevent galling. 
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Table 10.15 
Bolting Requirements for AP] End Flanges 
se 
(1) (2) (3) (4) (3) (6) (7) 
Nn a a SS 
Material 
Class 
ha a a 
4 AA, BB or CC DD, EE, FF & HH 
a a a ee 
Temperature Temperature 
Classification Classification 
a ee ns 
P.S,T,orU  K,L,BS, P, S, T, or U K,L,P, S, PS,TorU K,L,PS, S,K,L,P, T, or U 
Requirement T, or U T, or U T,orU 
SN ce en ee | 
NACE MRO175 
Class None None TH HI Ti Il I 
Size and Rated 
Working Pressure All All All All All 2000 and 3000 psi All 
5000 psi Figs <135/s 
10,000 psi Flgs < 4!/16 
15,000 psi Figs < 2!/16 
All 20,000 psi 
Bolting 
a 
ASTM Spec., 
Grades and A193 A320 GRL7 A 193 A320 GR L7 A193 A320 A 453 GR 660 
Materials GRB?7 OR L43 GR B7 OR L43 GR B7M GR L7M K-500 MONEL 
Yield Strength, 105 ($2.5 in.) 105 ($2.5 in.) 105 (<2.5 in.) 105 (<2.5 in.) 80 80 105 ($2.5 in.) 
ksi, Minimum 95 (>2.5in.) 95 (>2.5 in.) 95 (>2.5 in.) 95 (>2.5 in.) 95 (>2.5 in.) 
Hardness per 
NACE MROI75 No No No No Yes Yes Yes 
Charpy Testing 
Required No Yes No Yes No Yes No 
Nuts 
ASTM Spec. and A194 A194 A194 A194 A194 A194 A194 
Grades Heavy 2H, 2HM, 2H, 2HM, 2H, 2HM, 2H, 2HM, GR 2HM GR 2HM GR 2HM 
4,or7 4,or7 4,or7 4,or7 
Hardness per 
NACE MR0O175 No No No No Yes Yes Yes 
Charpy Testing 
Required No No No No No No No 
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10.4 RING GASKETS 
10.4.4 General 


This section covers Type R, RX, and BX ring gaskets. 
Types R and RX gaskets are used on 6B flanges. Only Type 
BX gaskets are to be used with 6BX flanges. Type RX and 
BX gaskets provide a pressure energized seal but are not in- 
terchangeable. 


10.4.2 Design 
10.4.2.1 Dimensions 


Ring gaskets shall conform to the dimensions and toler- 
ances specified in Tables 10.16, 10.17 and 10.18 and must be 
flat within tolerance of 0.2% of ring outside diameter to a 
maximum of 0,015 in. (0.38 mm). 


10.4.2.2 Rand RX Gaskets 


a. Surface Finish 

All 23° surfaces on Type R and RX gaskets shall have a 
surface finish no rougher than 63 microinches RMS (1.6 mi- 
crometer Ra). 
b. RX Pressure Passage Hole 

Certain size RX gaskets shall have one pressure passage 
hole drilled through their height as shown in Table 10.17. 
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10.4.2.3 BX Gaskets 


a. Surface Finish 

All 23° surfaces on Type BX gaskets shall have a surface 
finish no rougher than 32 microinches RMS (0.8 micrometer 
Ra). 
b. Pressure Passage Hole 

Each BX gasket shall have one pressure passage hole 
drilled through its height as shown in Table 10.18. 


10.4.2.4 Reuse of Gaskets 


Ring gaskets have a limited amount of positive interfer- 
ence which assures the gaskets will be coined into sealing re- 
lationship in the grooves. These gaskets shall not be reused. 


10.4.3 Materials 


a. Gasket Material 

Gasket material shall conform to Section 5. 
b. Coatings and Platings 

Coatings and platings are employed to aid seal engage- 
ment while minimizing galling and to extend shelf life. Coat- 
ing and plating thicknesses shall be 0.0005 in. (10.013 mm) 
maximum. 


10.4.4 Marking 
Gaskets shall be marked to conform with Section 8. . 


- 10.4.5 Storing and Shipping 


Gaskets shall be stored and shipped in accordance with 
Section 9. 


(Text continues on page 10-30) 
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Table 10.16—Type R Ring Gaskets (See Appendix B for Metric Data) 


23 
TOLERANCES 
P A (width of ring)...........-2 cece eee eee eee 0.008 
B&H (height of ring)............ le Suealati Teas 20.02 
Y Ky C (width of flat on octagonal ring)......... +0.008 
We E (depth of groove)..........-..e eee . + -+0.02/-0 
Fo o(width of groove)...............--.. --+. 20.008 
WY, H P ppb pitch diameter of ring) .......-. +0.007 
L \(average pitch diameter of groove)....... £0.005 
R1 ‘(radius in rings) .....-...-..sceeeeeeeeeees £0.02 
ee (reais iM groove}. ..... ccc cece eee eee eee me 
2 BNO) ooo keene esa eae ae reese t 
lug ual (angle) 4 deg 
A 
OCTAGONAL OVAL GROOVE 
qd) (2) (3) (4) (5) (6) (7) (8) (9) (10) qd) 
Approx. 
Pitch Width of Distance 
Diameter of Height of Flat of Radius in Between 
Ring Ring and Width of Height of Ring Octagonal Octagonal Depth of Width of Radius in Made-up 
Number Groove, Ring, Ring Oval, Octagonal, Ring, Ring, Groove, Groove, Groove, Flanges, 
P A B H Cc R, E F R, AY 
R 20 2.688 0.313 0.56 0.50 0.206 0.06 0.25 0.344 0.03 0.16 
R 23 3.250 0.438 0.69 0.63 0,305 0.06 0.31 0.469 0.03 0.19 
R24 3.750 0.438 0.69 0.63 0,305 0.06 0.31 0.469 0.03 0.19 
R 26 4.000 0.438 0.69 0.63 0.305 0.06 0.31 0.469 0.03 0.19 
R27 4.250 0.438 0.69 0.63 0.305 0.06 0.31 0.469 0,03 0.19 
R31 4.875 0.438 0.69 0.63 0.305 0.06 0.31 0.469 0.03 0.19 
R35 5.375 0.438 0.69 0.63 0.305 0.06 0.31 0.469 0.03 0.19 
R37 5.875 0.438 0.69 0.63 0.305 0.06 0.31 0.469 0.03 0.19 
R39 6.375 0.438 0.69 0.63 0.305 0.06 0.31 0.469 0.03 0,19 
R41 7.125 0.438 0.69 0.63 0.305 0.06 0.31 0.469 0.03 0.19 
R 44 7,625 0.438 0.69 0.63 0.305 0.06 0.31 0.469 0,03 0.19 
R 45 8.313 0.438 0.69 0.63 0.305 0.06 0.31 0.469 0.03 0.19 
R 46 8.313 0.500 0.75 0.69 0.341 0.06 0.38 0.531 0.06 0.19 
R 47 9.000 0.750 1.00 0.94 0 485 0.06 0.50 0.781 0.06 0.16 
R49 10.625 0.438 0.69 0.63 0.305 0.06 0.31 0.469 0.03 0.19 
R 50 10.625 0.625 0.88 0.81 0.413 0.06 0.44 0.656 0.06 0.16 
R 53 12.750 0.438 0.69 0.63 0.305 0.06 0.31 0,469 0.03 0.19 
R54 12.750 0.625 0.88 0.81 0.413 0.06 0.44 0.656 0.06 0.16 
R57 15.000 0.438 0.69 0.63 0.305 0.06 0.31 0.469 0.03 0.19 
R63 16.500 1,000 1.31 1.25 0.681 0.09 0.62 1.063 0.09 0.22 
R 65 18,500 0.438 0.69 0.63 0.305 0.06 0.31 0.469 0.03 0.19 
R66 18.500 0.625 0.88 0.31 0.413 0.06 0.44 0.656 0.06 0.16 
R 69 21.000 0.438 0.69 0.63 0.305 0.06 0.31 0.469 0.03 0.19 
R70 21.000 0.750 1,00 0.94 0.485 0.06 0.50 0.781 0.06 0.19 
R73 23.000 0.500 0.75 0.69 0.341 0.06 0.38 0.531 0.06 0.13 
R74 23.000 0.750 1,00 0.94 0.485 0.06 0.50 0.781 0.06 0.19 
R82 2.250 0.438 —_— 0.63 0.305 0.06 0.31 0.469 0.03 0.19 
R84 2.500 0,438 _— 0,63 0.305 0.06 0.31 0.469 0.03 0.19 
R85 3.125 0.500 — 0.69 0.341 0.06 0,38 0.531 0.06 0.13 
R 86 3.563 0.625 _ 0.81 0.413 0.06 0.44 0.656 0.06 0.16 
R87 3.938 0.625 _ 0.81 0.413 0.06 0,44 0.656 0.06 0.16 
R88 4,875 0.750 _ 0.94 0.485 0.06 0.50 0.781 0.06 0.19 
R89 4.500 0.750 —_— 0.94 0.485 0.06 0.50 0.781 0.06 0.19 
R90 6.125 0.875 _ 1.06 0.583 0.06 0.56 0.906 0.06 0.19 
R91 10.250 1.250 — 1.50 0.879 0.09 0.69 1.313 0.09 0.16 
R99 9.250 0.438 — 0.63 0,305 0.06 0.31 0.469 0.03 0.19 
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Table 10.17—-API Type RX Pressure Energized Ring Gaskets (See Appendix B for Metric Data) 


23° TOLERANCES 
SCE NOTE A* (width of ring) ...... 0.0 esses +0.008,-0.000  H* (height of ring)............... +0,008,-0.000 
C (width of flat)... 2.0.00... 002- +0.006,-0.000 OD (ODofring)................. +0.020,-0.000 
D (height of chamfer) ............ +0.000,-0.03 P (average pitch diameter of groove). .... +0.005 
E (depth of groove), . 6... ee eee ee eee 40,020 R,  (radiusinring) ..................... +0.02 
F (width of groove) .............5.... £0,008 Ry, (radius in groove)... 6. cece eee ee max 
23" s (angle) coy te iid da yee aes sedis ns Rae UD? 
H ig areeye Pes 1 —  *A plus tolerance of 0.008 in. for width A and height H is permitted, provided the variation in width or height of any 
- \r- - 4 Ting does not exceed 0.004 in. thorughout its entire circumference. 


Note: The pressure passage hole illustrated in the RX ring cross section in rings RX-82 through RX-91 only. Centerline 
of hole shall be located at midpoint of dimension C. Hole diameter shall be 0.06 in. for rings RX-82 through RX-85, 0.09 


fete) a in. for rings RX-86 and RX-87, and 0.12 in. for rings RX-88 through RX-91. 
a) (2) QG) (4) () (6) ™ (8) (9) (10) db (12) 
Pitch Approx. 
Diameter i Distance 
of Ring Outside Height of Between 
Ring and Diameter Width of Width Outside Height Radius Depthof Widthof Radius in Made-up 
Number Groove, of Ring, Ring, of Flat, Bevel, of Ring, in Ring, Groove, Groove, Groove, Flanges, 
P oD A Cc H c R, E F R, § 
RX 20 2.688 3.000 0.344 0.182 0.125 0.750 0.06 0.25 0.344 0.03 0.38 
RX 23 3.250 3.672 0.469 0.254 0.167 1.000 0.06 0.31 0.469 0.03 0.47 
RX 24 3.750 4.172 0.469 0.254 0.167 1.000 0.06 0.31 0.469 0.03 0.47 
RX 25 4.000 4.313 0.344 0.182 0.125 0.750 0,06 0.25 0.344 0.03 _ 
RX 26 4.000 4.406 0.469 0.254 0.167 1.000 0.06 0.31 0.469 0.03 0.47 
RX 27 4,250 4.656 0.469 0.254 0.167 1.000 0.06 0.31 0.469 0.03 0.47 
RX 31 4.875 "5,297 0.469 0.254 0.167 1.000 0.06 0.31 0.469 0.03 0.47 
RX 35 5.375 5.797 0.469 0.254 0.167 1.000 0.06 0.31 0.469 0.03 0.47 
RX 37 5.875 6,297 0.469 0.254 0.167 1,000 0.06 0.31 0.469 0,03 0.47 
RX 39 6.375 6.797 0.469 0254 0.167 1,000 0.06 0.31 0.469 0.03 0.47 
RX 41 7125 7.547 0.469 0.254 0,167 1.000 0.06 0.31 0.469 0.03 0.47 
RX 44 7.625 8.047 0.469 0.254 0.167 1.000 0,06 0.31 0.469 0.03 0,47 
RX 45 8.313 8.734 0.469 0.254 0.167 1.000 0.06 0.31 0.469 0.03 0.47 
RX 46 8.313 8.750 0.531 0.263 0.188 1.125 0.06 0.38 0.531 0.06 0.47 
RX 47 9.000 9.656 0.781 0.407 0.271 1.625 0.09 0.50 0.781 0.06 0.91 
RX 49 10.625 11.047 0.469 0.254 0.167 1.000 0.06 0.31 0.469 0.03 0.47 
RX 50 10.625 11.156 0.656 0.335 0.208 1,250 0.06 0.44 0,656 0.06 0.47 
RX 53 12.750 13.172 0.469 0.254 0.167 1.000 0.06 0.31 0.469 0.03 0.47 
RX 54 12.750 13.281 0.656 0.335 0,208 1.250 0.06 0.44 0.656 0.06 0.47 
RX 57 15.000 15.422 0.469 0.254 0,167 1.000 0.06 0.31 0.469 0.03 0.47 
RX 63 16.500 17.391 1.063 0.582 0.333 2.000 0.09 0.63 1.063 0.09 0.84 
RX 65 18.500 18.922 0,469 0.254 0.167 1.000 0.06 0.31 0.469 0.03 0.47 
RX 66 18.500 19.031 0.656 0.335 0.208 1.250 0,06 0.44 0.656 0.06 0.47 
RX 69 21,000 21,422 0.469 0.254 0.167 1.000 0.06 0.31 0.469 0,03 0.47 
RX 70 21.000 21.656 0.781 0.407 0.271 1.625 0.09 0.50 0.781 0,06 0.72 
RX 73 23.000 23.469 0.531 0.263 0.208 1.250 0.06 0,38 0.531 0.06 0.59 
RX74 23.000 23.656 0.781 0.407 0.271 1.625 0.09 0.50 0.781 0.06 0.72 
RX 82 2.250 2.672 0.469 0.254 0.167 1.000 0.06 0.31 0.469 0.03 0,47 
RX 84 2.500 2.922 0.469 0.254 0.167 1.000 0,06 0.31 0.469 0.03 0.47 
RX 85 3.125 3.547 0.531 0.263 0.167 1.000 0.06 0.38 0.531 0.06 0.38 
RX 86 3.563 4.078 0.594 0.335 0.188 1.125 0,06 0.44 0.656 0.06 0.38 
RX 87 3.938 4,453 0.594 0.335 0.188 1,125 0.06 0.44 0,656 0.06 0.38 
RX 88 4.875 5.484 0.688 0.407 0.208 1.250 0.06 0.50 0.781 0.06 0.38 
RX 89 4,500 5.109 0.719 0.407 0.208 1.250 0.06 0.50 0.781 0.06 0.38 
RX 90 6.125 6.875 0.781 0.479 0,292 1.750 0.09 0.56 0.906 0.06 0.72 
RX 91 10.250 11.297 1.188 0.780 0,297 1.781 0.09 0.69 1.313 0.09 0.75 
RX 99 9.250 9.672 0.469 0254 0.167 1.000 0.06 0.31 0.469 0.03 0.47 
RX 201 1.813 2.026 0.226 0.126 0.087 0.445 0.025 0.16 0.219 0.03 _— 
RX 205 2.250 2.453 0.219 0.120 0.0728 0.437 0,025 0.16 0.219 0.02 _ 
RX 210 3.500 3.844 0.375 0.213 0.1254 0.750 0.03 0.25 0.375 0.03 _ 
RX 215 5.125 $.547 0.469 0.210 0.1674 1,000 0.06> 0.31 0.469 0.03 _ 


4Tolerance on these dimensions is +0, -0.015. 
>Tolerance on these dimensions is +0.02, -0. 
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Table 10.18—API Type BX Pressure Energized Ring Gaskets (See Appendix B for Metric Data) 


oo—|— 
cee ag : TOLERANCES 


23° 
| N AS (width of ring)............... +0.008.-0.000 
. ; Cc (width of fMlat)............000. +0.006,-0.000 
(aI 0.06 in. x 45° max D {hole size)... 00... cece cece eens +0.02 
= E (depth of groove)...............06- +0.02,-0 
G (OD of groove)............... +0.004,-0.000 
‘al S H* (height of ring) .............- +0.008,-0.000 
Nas { E N __ (width of groove)............. +0.004,-0.000 
Ss OD (OD of ring)...............66 +0.000,-0.006 
_ Ww TNS } ODT (OD of fat) eee ieee 20.002 
e R (radius in ring) ......eeeeeer eres see note 
— 23 ie | 2S" (RRO) es ee A a oe Pete oes 2° 
BREAK SHARP CORNER 
One pressure passage hole required per gasket on centerline, 7A plus tolerance of 0.008 in. for width A and height H is permitted. 


provided the variation in width or height of any ring does not 
exceed 0.004 in. throughout its entire circumference. 


Radius “R" shall be 8 to 12% of the gasket height “H"’. 


(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 
Outside Outside 
Ring Number Diameter Height of Width Diameter Width Depth of Diameter Width of 
Number Size of Ring, Ring, of Ring, of Flat, of Flat, Hole Size, Groove, of Groove, Groove, 
OD H A ODT c D E G N 
BX 150 "he 2.842 0.366 0.366 2.790 0.314 0.06 0.22 2.893 9.450 
BX 151 1¥i6 3.008 0.379 0.379 2.954 0.325 0.06 0.22 3.062 0.466 
BX 152 2'/16 3.334 0.403 0,403 3.277 0.346 0.06 0.23 3.395 0.498 
BX 153 2116 3.974 0.448 0,448 3.910 0.385 0.06 0.27 4.046 0.554 
BX 154 3/16 4.600 0.488 0.488 4.531 0.419 0.06 0.30 4.685 0.606 
BX 155 4/16 5.825 0.560 0.560 5.746 0.481 0.06 0,33 5.930 0.698 
BX 156 Tis 9.367 0.733 0.733 9.263 0.629 0.12 0.44 9.521 0.921 
BX 157 9 11.593 0.826 0.826 11,476 0.709 0.12 0.50 11.774 1.039 
BX 158 il 13.860 0.911 0.911 13.731 0.782 0.12 0.56 14.064 1.149 
BX 159 135/e 16.800 1.012 1.012 16.657 0.869 0.12 0.62 17,033 1.279 
BX 160 135/s 15.850 0.938 0.541 15.717 0.408 0.12 0.56 16.063 0.786 
BX 161 165/s 19,347 1.105 0.638 19.191 0.482 0.12 0.67 19.604 0,930 
BX 162 16%/s 18.720 0.560 0.560 18.641 0.481 0.06 0.33 18.832 0.705 
BX 163 183/s 21,896 1.185 0.684 21.728 0.516 0.12 0.72 22.185 1,006 
BX 164 183/4 22.463 1.185 0.968 22.295 0.800 0.12 0.72 22.752 1.290 
BX 165 21M. 24.595 1.261 0.728 24.417 0.550 0.12 0.75 24.904 1.071 
BX 166 21s 25.198 1.261 1.029 25.020 0.851 0.12 0.75 25.507 1.373 
BX 167 263/4 29.896 1.412 0.516 29.696 0.316 0.06 0.84 30.249 0.902 
BX 168 263/4 30.128 1.412 0.632 29.928 0.432 0.06 0.84 30.48} 1.018 
BX 169 5s 6.831 0.624 0.509 6.743 0.421 0.06 0.38 6.955 0.666 
BX 170 9 8.584 0.560 0.560 8.505 0.481 0.06 0.33 8.696 0.705 
BX 171 MW 10.529 0.560 0.560 10.450 0.481 0.06 0.33 10.641 0.705 
BX 172 135/e 13.113 0.560 0.560 13.034 0.481 0.06 0.33 13.225 0.705 
BX 303 30 33.573 1.494 0.668 33.361 0.457 0.06 0.89 33.949 1,078 
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10.5 VALVES 
10.5.1 General 


This section covers valves including flowline, multiple 
completion, actuated shutoff and check valves. Those valves 
with rated working pressures below 2,000 psi (13.8 MPa) are 
not covered by this specification. 


10.5.2 Performance Requirements 


Valves must meet the general performance requirements 
of 4.1. This includes manually actuated valves and valves de- 
signed for actuators. 


Table 10.19—Operating Cycle Requirements 


for Valves 
PRI PR2 
Operating Cycles 3 cycles 200 cycles 


10.5.3 Flowline Valves 
10.5.3.1 General 


Flowline valves may be used for well control, repressur- 
ing and cycling services. 


10.5.3.2 Design 


Valves shall meet all the requirements of Section 4 in ad- 
dition to the following: 


10.5.3.2.1. Dimensions 


a. Nominal Size 
Flowline valves shall be identified by the nominal valve 
size in Tables 10.20 through 10.25. 
b. Face-to-Face Dimensions. 
1. General: The face-to-face dimension is defined as the 
longest overall distance measured on the horizontal cen- 
terline of the valve between machined surfaces. 
2. API Flanged Valves: API flanged face-to-face 
dimensions shall correspond to the dimensions shown in 
Tables 10.20 through 10.25 as applicable. 
3. Valves With Any Other End Connector: There are no 
requirements for face-to-face dimensions of these valves. 
4. Reduced Opening Gate Valve: There are no require- 
ments for face-to-face dimensions of reduced opening 
gate valves. 
c. Full-Bore Valves 
All full-bore valves shall have round passageways (bores) 
through the bodies, seats, gates or plugs, and end connec- 
tions. Body bore diameter shall conform to the bore dimen- 
sions given in Tables 10,20 through 10.25. The bore diameter 
of seats, gates, plugs or other related internal parts shall be 
the same dimensions or larger. 


COPYRIGHT 2000 American Petroleum Institute 
April 03, 2000 


07:10:01 


10.5.3.2.2 API End Flanges 


Valve end flanges shall conform to the requirements of 
10.1. 


10.5.3.2.3 API End Threads 


API threaded valves furnished under this section shall 
have line pipe, casing or tubing threads conforming to 10.2. 


10.5.3.2.4 API Threaded Valve Limitations 


API threaded valves shall only be supplied in sizes 
2'/16 in. through 4!/16 in. (52-103 mm) and rated working 
pressures 2000, 3000, and 5000 psi (13.8, 20.7, and 34.5 
MPa) in accordance with 4.2.1. 


10.5.3.2.5 Stuffing Boxes 


Open slots in glands or stuffing box flanges are not per- 
mitted. 


10.5.3.2.6 Repacking 


All gate valves shall be provided with a back seat, or other 
means for repacking the stuffing box while the valve is in ser- 
vice and at the maximum pressure for which the valve is 
rated. 


10.5.3.2.7 Direction of Operation 


Mechanically operated valves shall be turned in the 
counter-clock wise direction to open and the clockwise direc- 
tion to close. 


10.5.3.2.8 Operating Mechanisms 


Gate valves shall be supplied with a handwheel. Plug 
valves shall be furnished with wrench (or bar) operating 
mechanism or with a handwheel actuated gear mechanism. 
All handwheels shall be spoked and replaceable while in ser- 
vice. 


10.5.3.2.9 Operating Gears 


Design of geared operating mechanism shall permit open- 
ing and closing of the valve at the maximum working pres- 
sure differential without aid of tools or bars. 


10.5.3.2.10 Documentation 


Manufacturers shall document flow characteristics and 
pressure drop for reduced opening valves. 


10.5.3.3 Material 


a. Body, Bonnet, and End Connectors 

Body, bonnet, and end connector material shall comply 
with Section 5. 
b. Other Parts 

Materials for internal valve parts, such as gates, plugs, 
seats and stems shall meet the requirements of Section 5. 
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10.5.3.4 Testing 10.5.3.5 Marking 
a. Drift Test Valves shall be marked to conform to Section 8. 


All assembled full bore flowline valves shall pass a drift , 
test as described in 7.5.9. 10:6.9:6: “Storing and Shipping 


b. Other Testing All flowline vaives shall be stored and shipped in accor- 
All assembled flowline valves shall successfully complete dance with Section 9. 
- all applicable tests required and described in 7.5.9. 


Table 10.20—Flanged Plug and Gate Valves 
2000 psi Rated Working Pressure 
(See Appendix B for Metric Data) 


(1) (2) (3) (4) (S) (6) 


Face-to-Face Flowline Valves +0.06 


Plug Valves 
Nominal Full Bore Flowline Valves Gate Valves Full Bore Reduced Opening Full Bore & Reduced 
Size Bore +0.03, ~-0 Full Bore Plug Valves Plug Valves Opening Ball Valves 
a ere PE cr Oy rn ae ce Se 
26 X 13/6 1.81 11.62 _ 11.62 _ 
2/16 2.06 11.62 13.12 11.62 11.62 
27/16 2.56 13.12 1§.12 13.12 13.12 
31/8 3.12 14.12 17.62 14.12 14.12 
38 3.19 14.12 17.62 14.12 — 
4/16 4.06 17.42 20.12 17.12 17.12 
Bie | 4.12 17.12 20.12 17.12 _— 
4/16 4.25 17.12 20.12 17.12 _ 
5/3 5.12 22.12 25.12 — —_ 
The X 6 6.00 22.12 28.62 22.12 22.12 
Tlie X Gs 6.38 22.12 —_ _ —_ 
Tie X 65/8 6.62 _ _ _— — 
Ti6 7.06 26.12 29,12 — —_ 
The 7.12 26.12 29.12 —_ —_ 


Table 10.21—Flanged Plug and Gate Valves 
3000 psi Rated Working Pressure 
(See Appendix B for Metric Data) 


(1) (2) (3) (4) (5) (6) 


Face-to-Face Flowline Valves +0.06 


Plug Valves 
Nominal Full Bore Flowline Valves Gate Valves Full Bore Reduced Opening Full Bore & Reduced 
Size Bore +0.03, -O0 Full Bore Plug Valves Plug Valves Opening Ball Valves 
ee 
His X D3/16 1.81 14.62 —_— 14.62 —_— 
26 2.06 14.62 15.12 14.62 14.62 
2/16 2.56 16.62 17.62 16.62 16.62 
3/e 3.12 17.12 18.62 15.12 15.12 
3i/e 3.19 17.12 18.62 15.12 _ 
4fi6 4,06 20.12 22.12 18.12 18.12 
AYis 4.12 20.12 22.12 18.12 _— 
4/6 4.25 20.12 22.12 18.12 — 
5a 5.12 24,12 26.12 _~ _ 
Tie x 6 6.00 24,12 30.12 24.12 24.12 
The x 63/8 6.38 24.12 _ _ _— 
Tie X 6F/a 6.62 _— _ _ _ 
Th16 7.06 26.12 31.62 _ — 
M416 712 26.12 31.62 _ — 
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Table 10.22—Flanged Plug and Gate Valves 5000 psi Rated Working Pressure 
(See Appendix B for Metric Data) 


(1) (2) (3) (4) (5) (6) 


Face-to-Face Flowline Valves +0.06 


Full Bore Flowline Valves Plug Valve 
° Nominal Bore Gate Valves Full Bore Reduced Opening Full Bore & Reduced 
Size +0.03, -0 Full Bore Plug Valves Plug Valves Opening Ball Valves 
26 X 1/16 181 14.62 _ 14,62 _ 
26 2.06 14.62 15.50 14.62 14.62 
216 2.56 16.62 18.00 16.62 18.62 
3's 3.12 18.62 20.75 18.62 18.62 
3s 3.19 18.62 20.75 18.62 _ 
4i6 4.06 21.62 24.75 21.62 21.62 
4M 6 4.12 21.62 24.75 21.62 — 
46 4.25 21.62 24.75 21.62 — 
S's 5.12 28.62 _— — _— 
Tie X Sis 5.12 29.00 — _ _ 
TWMi6 X 6 6.00 29.00 —_ _— 28.00 
The & 6la 6.12 29.00 — _ _ 
TWMis X Os 6.38 29.00 _— _— —_ 
Tie X 65/s 6.62 29.00 — —_— — 
Tis 7.06 32.00 38.50 _ _— 
The 7A2 32.00 38.50 _— _ 
9 9.00 41.00 _ — a 
Table 10.23—Flanged Plug and Gate Valves Table 10.24—Flanged Plug and Gate Valves - 
10,000 psi Rated Working Pressure 15,000 psi Rated Working Pressure 
(See Appendix B for Metric Data) _ (See Appendix B for Metric Data) 
q) (2) G) (1) Q2) GB) (4) 
Full-Bore Flowline Valves Full-Bore Flowline Valves 
Nominal Bore, Face-to-Face Face-to-Face +0.06 
Size +0.03, -0 +0.06 
Nominal Bore, Short Long 
13/16 1.81 18.25 Size +0.03, -0 Pattern Pattern 
26 2.06 20,50 
216 2.56 22.25 15/6 1.81 18.00 — 
3Y16 3.06 24,38 26 2.06 19.00 23.50 
ais 4.06 26.38 26 2.56 21.00 25.00 
Sie 5.12 29.00 3Y16 3.06 23.56 _ 
Tie X 64/8 6.38 35.00 ahs 4.06 29.00 —_— 
Tie 7.06 35 00 
Table 10.25—-Flanged Gate Valves 
20,000 psi Rated Working Pressure 
(See Appendix B for Metric Data) 
qd) (2) G) 
Full-Bore Flowline Vaives 
Nominal Bore, Face-to-Face 
Size +0.03, -0 0,06 
1/16 1.81 21.00 
Nis 2.06 23.00 
27/16 2.56 26.50 
316 3.06 30.50 
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10.5.4 Multiple Completion Valves 
10.5.4.1 


Multiple completion valves are full-bore, gate or plug 
valves, They are used in dual, triple, quadruple, and quintu- 
ple parallel-string completions for production well control, 
repressuring, and cycling service. 


10.5.4.2 Design 
10.5.4.2.1 General 


General 


Multiple valves are a composite arrangement of valves 
covered by 10.5.3. Multiple valves have the conduits of the 
several bores terminating in, and integral with, or perma- 
nently attached to, single connectors at each end. Multiple 
valves shall meet all the design requirements of valves in 
10.5.3 unless otherwise noted. 


10.5.4.2.2 Dimensions 


a. Valve Size 

Table 10.26 and Table 10.27 specify the maximum valve 
size for a given bore center to center or flange center to bore 
center. Smaller nominal size valves may be furnished on the 
specified center to center. The flange shown is the minimum 
required for a specified center to center. A larger flange may 
be used. 
b. End-to-End Dimensions 

There are no end-to-end dimension requirements for mul- 
tiple valves. 


10.5.4.2.3 Arrangement 


a. Valve Numbering 

Valve No. | shall be the bottom or lowest valve. As seen 
from above, the bores shall be numbered in a counterclock- 
wise direction beginning with the bore of valve No. 1. Valve 
numbers shall correspond to bore numbers. 
b. “Right Hand” and “Left Hand” Valves 

A “right hand” multiple (dual, triple, etc.) valve has the 
No.1 valve on the right hand side of the centerline of the mul- 
tiple valve when facing the operating end of the stem of the 
No. I valve. A “left hand” multiple valve has the No. 1 valve 
on the left hand side of the centerline of the multiple valve 
when facing the operating end of the stem of the No. 1 valve. 
The “right hand” and “left hand” designations do not apply 
when the centerlines of the valve stems are radial lines of the 
multiple valve. 
c. Size Location 

When the valves in a dual valve are different sizes, the 
lower or No. | valve shall be the larger. 


10.5.4.2.4 Bore Locations 


a. Dimension from End Connector Center 

Based on the centerline of the end connectors, the several 
bores of the multiple valve shall be located according to 
Table 10.26 and Table 10.27. 
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b. Angular Spacing 
The several bores shall be arranged on an equal angular 
spacing. 


10.5.4.2.5 End Connector Size Determination 


The end connector size is determined by the nominal size 
of the tubing head or tubing head adapter to which the low- 
ermost tree valve will be attached. 


10.5.4.2.6 Bore Seals 
Bore seals are outside the scope of this specification. 
10.5.4.2.7 Test Port 


The lower end connector must have a test port extending 
from a point on the connector face between the bore seals and 
end connector seal to the OD of the connector. This test port 
shall be as specified in 4.4.5. 


10.5.4.2.8 Reference Centerline Location 


A reference centerline shall be established from the verti- 
cal centerline of the multiple valve through the vertical cen- 
terline of the highest numbered bore. 


10.5.4.2.9 Bolt Hole Location for Flanges 


A pair of bolt holes in both end flanges shall straddle the 
reference centerline. 


10.5.4.2.10 Bore Tolerances 


a. Position 

Bore seal preparation centers shall be within 0.005 in. 
(0.13 mm) of their true position with respect to the end con- 
nector seal. 
b. Indicator Reading 

Bores shall be true within 0.010 in. (0.25 mm) total indi- 
cator reading with respect to the centers of the bore seal 
preparation. 


10.5.4.3 Materials 


a. Body, Bonnet, and End Connectors 

Body, bonnet and end connector material shall comply 
with Section 5. 
b. Other Parts 

Materials for internal valve parts, such as gates, plugs, 
seats and stems shall meet the requirements of Section 5. 


10.5.4.4. Reference Centerline 


One point of the periphery of each end connector shall be 
permanently and conspicuously identified to show the loca- 
tion of the reference centerline. The identification shall be 
along a line parallel to the centerline of the multiple valve. 
Identification shall be by one of the following methods: 


¢ Three conical holes, approximately 3/s in. (10 mm) di- 
ameter x '/g in. deep (3 mm). 


Information Handling Services, 


API SPEC¥bA 9b MM 0732290 0551926 4Tb 


10-34 AP! Speciricarion 6A, SEVENTEENTH EDITION, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQUIPMENT 
¢ A groove, approximately 1/s in. (3 mm) wide X '/16 in. 10.5.4.6 Marking 
deep (1.5 mm). Valves shall be marked to conform with Section 8. 
$0;6:4:8; Teetihg 10.5.4.7 Storing and Shipping 
By ui Test Valves shall be stored and shipped in accordance with 


All assembled multiple completion valves shall pass a 
drift test as described in 7.5.9. 
b. Other Testing 

All assembled multiple completion valves shall success- 
fully complete all applicable tests required and described in 


Section 9, 


75.9. 
Table 10.26—Center Distances of Conduit Bores for Dual Parailel Bore Valves 
(See Appendix B for Metric Data) 
qa) (2) (3) (4) (3) (6) ) 
Basic Casing Size 
Maximum Bore Center Large Bore Center Small Bore to —_—— 
Valve to to End Connector End Connector Minimum End Weight 
Size Bore Center Center Center Connector Size OD (b/ ft) 
2000, 3000 and 5000 psi Rated Working Pressure 
18/16 2.781 1.390 1.390 The 5'/2 {7 
pAITT 3,547 1.774 1.774 This 7 38 
Phe X Whe 3.547 1.650 1.897 The 7 29 
Wis X Whe 4.000 1.875 2.125 9 Tis 39 
Mis | 4.000 2,000 2.000 9 Tle 29.7 
2/16 4.500 2.250 2.250 9 85/s 49 
3s & 26 4,578 2.008 2.570 9 85/s 49 
3a X Wie 5.047 2.524 2.524 It 95/s 53.5 
31s 5 047 2.524 2.524 11 Sie 53.5 
10,000 psi Rated Working Pressure 
13/16 2.78 1,3905 1,3905 Tis 5a 17 
2/16 3.55 1.7735 1.7735 The 7 38 
Pie X Wis 3.55 1.650 1,897 Ti 16 7 29 
Phe X Wis 4.00 1.875 2.125 9 T/s 39 
Mh 4.00 2.000 2.000 9 75/g 29.7 
2/16 4.50 2.250 2.250 9 85/8 49 
31/16 5.05 2.5235 2.5235 11 /s 53.5 
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Table 10.27—-Center Distances of Conduit Bores for Triple, Quadruple and 
Quintuple Parallel Bore Valves 
(See Appendix B for Metric Data) 
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qd) (2) 3) (4) (5) 
Basic Casing Size 
Maximum Flange Center Minimum 
Valve to End Connector Weight 
Size Bore Center Size OD (Ib/ft) 
2000, 3000 and 5000 psi Rated Working Pressure 
Triple Valve 
13/16 1.875 Mie 6/s 24 
216 1.938 9 7 26 
2'/16 2.125 9 Tle 39 
27/16 2.812 aI S/s 53.5 
Quadruple Valve 
13/16 2.875 It 8% 36 
13/16 3.062 11 Sie All 
216 3.062 1k 95/8 53.5 
Wie 3.438 It 10/4 55.5 
2/16 4.000 135/e 13/4 54 
Quintuple Valve 
2'/i6 3.062 11 S/s 53.5 
10,000 psi Rated Working Pressure 
Triple Valve 
1/16 1.875 The 6/2 24 
216 1.938 9 7 26 
216 2.125 9 Fie 39 
27/16 2.812 1] 5/8 53.5 
Quadruple Valve 
2/16 3.438 1 10%/6 55.5 


10.5.5 Actuated Valves 


a. General 

Actuated valves are used to automatically open or close 
flanged, threaded, or other end connected, full-bore or re- 
duced opening, and gate or plug or poppet type flowline 
valves. 
b. Design 

Valves shall meet the requirements of 10.5.3.2. Actuators 
shall meet the requirements of 10.16.2. 
c. Material 

Material for actuated valves, shall meet the requirements 
of Section 5 or 10.16 as applicable. 
d. Testing 

Assembled actuated valves shall successfully complete all 
applicable tests required and described in 7.5.9. 
e. Marking 

Actuated valves shall be marked to conform with Sec- 
tion 8. 
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f. Storing and Shipping 
Actuated valves shall be stored and shipped in accordance 
with Section 9, 


10.5.6 Valves Prepared for Actuators 


a. General 

Valves prepared for actuators are flowline or multiple 
completion valves prepared for assembly with actuators. 
Valves prepared for actuators shall include all parts needed 
to properly function when assembled with the actuator. The 
valve bonnet assembly including associated parts, such as 
stem and seals, shall be part of either the valve or actuator. 
The valve prepared for actuator, when assembled with the ac- 
tuator, shall meet all the requirements of 10.5.5. Actuator 
specifications are contained in 10.16. 
b. Design 

Valves prepared for actuators shal] meet the applicable re- 
quirements for actuated valves of 10.5.5. 
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c. Material 

Valves prepared for actuators shall meet the requirements 
of 10.5.3.3. 
d. Testing 

Valves prepared for actuators shall successfully pass all 
tests specified in 7.5.9. If a bonnet assembly _ not included 
with the valve as a unit, backseat testing is not required, but 
shall be performed at assembly with the actuator. Required 
testing may be performed using the test fixtures in lieu of 
bonnet and actuator. 
e. Marking 

Valves prepared for actuators shall be marked to conform 
with Section 8. 
f. Storage and Shipping 

Valves prepared for actuators shall be stored and shipped 
in accordance with Section 9. 


10.5.7 Check Valves 
10.5.7.1 General 


Check valves are of the flowline, swing and lift check 
types or the wafer-type check. The valves may be full-open- 
ing or reduced opening and are used to permit fluid flow in 
only one direction. 


10.5.7.2 Design 
10.5.7.2.1 


Check valves may be furnished in the following types: 


General 


* Regular swing check (see Figure 10.7). 

¢ Full opening swing check (see Figure 10.8). 

* Lift check, reduced opening (see Figure 10.9). 

« Wafer type, single plate, long pattern (see Figure 10.10). 

¢ Wafer type, single plate, short pattern (see Figure 
10.11). 

* Wafer type, dual plate, long pattern (see Figure 10.12). 


10.5.7.2.2 Dimensions 


a. Nominal Size 

Check valves shall be identified by the nominal valve size 
in column | of Tables 10,28, 10.29 and 10.30. 
b. Face-to-Face Dimension 

The face-to-face dimension for API flanged end check 
valves shall correspond to the dimensions shown in Tables 
10.28, 10.29, 10.31, 10.32 and 10.33. 
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c. Bores 

1. Full-Opening: All full-opening valves shall have 
round passage-ways through the body and seats. Bore di- 
ameter shall conform to the bore dimensions given in 
Table 10.30. 

2. Reduced Opening: Regular opening lift and swing 
check valves and wafer-type check valves are customar- 
ily made with reduced bores through the seat and are sized 
at the option of the manufacturer. 


10.5.7.2.3 API End Flanges 


Valve API end flanges shall conform to the requirements 
of 10.1. 


10.5.7.2.4 Reduced Opening Valves 


For reduced opening valves, manufacturers shall docu- 
ment flow characteristics and pressure drop. 


10.5.7.3 Material 


a. Body, Cover and End Connectors 

Body, cover and end connectors material shall comply 
with Section 5. 
b. Pipe Plugs 

Pipe plugs shall be at least equal in strength to that of the 
valve body. 
c. Other Parts 

Materials for other valve parts shall meet the requirements 
of Section 5. 


10.5.7.4 Testing 


a. Dnift Test 

Check valves do not require a drift test. 
b. Other Testing 

All assembled check valves shall successfully complete 
all applicable tests required and described in 7.5.9. 


10.5.7.5 Marking 
Valves shall be marked to conform with Section 8. 
10.5.7.6 Storing and Shipping 


All check valves shall be stored and shipped in accor- 
dance with Section 9. 


(Text continues on page 10-40) 
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FACE TO FACE DIMENSION —~ 


—_————> 
DIRECTION OF FLOW 


PART NAMES 
1, Cover studs and nuts 4. Disc 
2. Cover 5. Seat ring 
3. Body 6. Support ribs or legs 


Figure 10.7—Regular, Swing-Check Valve 


bes TO FACE DIMENSION a 
I 


DIRECTION OF FLOW 


PART NAMES 
1. Cover Studs and Nuts 4. Piston 
2. Cover 5. Seat Ring 


3. Body 


Figure 10.9—Regular, Lift-Check Valve 


———— 
DIRECTION OF FLOW 


PART NAMES 
1, Body 3, Pin 5. Body Seal 
2. Clapper 4. Clapper Seal 6. Lifting Eye 


Figure 10.11—Typical Single Plate Wafer Type Check 
Valve—Short Pattern 
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DIRECTION OF FLOW 


PART NAMES 
1. Cover studs and nurs 4. Disc 
2. Cover 5, Seat ring 
3. Body 6. Support ribs or legs 


Figure 10.8—Full-Opening, Swing-Check Valve 


DIRECTION OF PLOW 
PART NAMES 


1, Body 5. Hinge Pin 

2. Closure Plate Stud Assembly 6. Hinge Pin Retainers 
3. Hinge 7. Seat Ring 

4, Nut 8. Bearing Spacers 


Figure 10.10—Typical Single Plate Wafer Type Check 
Valve—Long Pattern 
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DIRECTION OF FLOW 


PART NAMES 
1. Body 4. Spring 7, Body Lug Bearings 
2. Closure Plate 5. Hinge Pin 8. Stop Pin Retainers 


3. Stop Pin 6. Plate Lug Bearings 9. Hinge Pin Retainers 


Figure 10.12—Typical Dual Plate Wafer Type Check 
Valve—Long Pattern 
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Table 10.28—Regular and Full Opening Flanged Swing and Lift Check Valves 
(See Appendix B for Metric Data) 


(i) (2) (3) (4) 
Short Pattern 
Face-to-Face Dimension, +0.06 
7 Rated Working Pressure (psi) 
Nominal 
Size 2000 3000 5000 
2/6 11.62 14.62 14.62 
25/16 13.12 16.62 16.62 
31/3 14.12 15.12 18.62 
4/6 17.12 18.12 21.62 
7h 22.12 24.12 28.00 
9 26.12 29.12 33.12 
11 31.12 33.12 39.38 
Long Pattern 
Face-to-Face Dimension, 
Nominal Size Rated Working Pressure +0.06 
31/3 3000 17.12 
4"/16 3000 20.12 
$000 29,00 


Ths 
Table 10.29—Single and Duai Plate Wafer Type Check Valves for 
Use with Flanges (See Appendix B for Metric Data) 
(1) (2) (3) (4) (5S) (6) (e)) 
Face-to-Face Dimension, +0.06 


Rated Working Pressure (psi) 


2000 3000 5000 
Pattern Pattern Pattern 
Nominal 
Size Short Long Short Long Short Long 
21/16 75 2.75 75 2.75 .75 2.75 
Pie 75 3.25 75 3.25 75 3.25 
3's 75 3.25 .75 3.25 88 3.38 
4/16 88 4.00 88 4.00 1.25 4.12 
The 1.12 6.25 1.38 6.25 1.75 6.25 
9 1.50 8.12 1.75 8.12 2.25 8.12 
WW 2.25 9.50 2.25 9.75 2.88 10.00 
Table 10.30—Bore Sizes for Full Bore Check Valves 
(See Appendix B for Metric Data) 
(1) (2) (3) (4) 
Bore Size, +0.06, —0 
Rated Working Pressure (psi) 
Nominal 

Size 2000 3000 5000 

2/6 2.067 1.939 1.689 

216 2.469 2,323 2.125 

3"a 3.068 2.900 2.624 

aris 4.026 3.826 3.438 

Whi 5.761 5.761 5.189 

9 7313 7.439 6.813 

11 9.750 9,314 8,500 
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Table 10.31—Regular and Full Opening Flanged 
Swing and Lift Check Vaives 
10,000 psi (69.0 MPa) Rated Working Pressure 


qd) (2) 3) (4) 
Nominal Face-to-Face 
Size Dimension, +0.06 (1.5) 
in (mm) in (mm) 
13/16 (46) 18.25 (463.6) 
Wis (52) 20.50 (520.7) 
216 (65) 22.25 (565.2) 
316 (78) 24.38 (619.3) 
4s (103) 26.38 (670) 
5'/s (130) 29.00 (736.6) 
The (179) 35.00 (889) 


Table 10.32—Regular and Full Opening Flanged 
Swing and Lift Check Valves 
15,000 psi (103.4 MPa) Rated Working Pressure 


Q) (2) (3) (4) 
Nominal Face-to-Face 
Size Dimension, +0.06 (1.5) 

in (mm) in (mm) 
143/16 (46) 18.00 (457.2) 
Be (52) 19,00 (482.6) 
2/16 (65) 21.00 (533.4) 
34/16 (78) 23.56 (598.4) 
4Nie (103) 29,00 (736.6) 


Table 10.33—-Regular and Full Opening Flanged 
Swing and Lift Check Valves 
20,000 psi (1388 MPa) Rated Working Pressure 


qd) (2) (3) (4) 


Nominal Face-to-Face 
Size Dimension, +0.06 (1.5) 
in (mm) in (mm) 
1/16 (46) 21.00 (533.4) 
Wis (52) 23.00 (584.2) 
2/6 (65) 26.50 (673.1) 
3116 (78) 30.50 (174.7) 
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10.6 CASING AND TUBING HEADS 
10.6.1 


a. Casing Head Housings and Spools 

Casing head housings are attached to the upper end of the 
surface casing. Casing head spools are attached to the top 
connector of housings or other spools. Both are designed to 
accept hanging and packing mechanisms which suspend and 
seal casing strings. 
b. Tubing Head Spools 

Tubing head spools are attached to the top connector of 
casing head housings or spools. Tubing head spools are de- 
signed to accept packing mechanisms which seal casing 
strings and hanger and packing mechanisms which may be 
used to suspend and seal tubing strings. 


10.6.2 Performance Requirements 


General 


The products with penetrations shall meet the require- 
ments of 10.17 in addition to the requirements of 4.1. 


10.6.3 Design 
10.6.3.1 


The following loads shall be considered when designing 
heads: 


Loads 


* Hanging tubular loads. 

¢ Thermal tubular loads. 

* Pressure loads from blowout preventer testing and field 
pressure testing of hanger packing mechanisms. 

« External axial and bending loads consistent with the ca- 
pabilities of the end connectors on the heads. 


10.6.3.2 End Connectors 


a. General 
All head ends using API flanged end connectors shall be 
flanged or studded in conformance with 10.1. 
b. Casing Head Housing API Threaded Bottom Connector 
API threaded bottom connectors for housing shall be 
threaded, in conformance with 10.2. 
c. Other End Connectors 
Other connectors shall be in conformance with 10.18. 


Note: Housing-to-casing weld preparations are outside the scope of this 
specification. 


10.6.3.3 Outlet Connectors 


a. General—Pressure Rating 
Pressure rating of outlet connectors shall be consistent 
with that of the upper end connector. 
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b. Flanged or Studded 

Flanged or studded outlet connectors shall be in confor- 
mance with 10.1. Also, flanged or studded outlets 3!/s in. (79 
mm) and smaller, shal! be furnished with valve removal plug 
preparation. Flanged or studded outlets, 41/16 in. (103 mm) or 
larger, may be furnished with or without valve removal plug 
preparation. Valve removal plug preparations and valve re- 
moval plugs are outside the scope of this specification. 
c. API Threaded 

API threaded outlets shall be in conformance with 10.2. 
d. Other End Connectors 

Other end connectors shall be in conformance with 10.18. 


10.6.3.4 Flange Counterbores 


Diameter and depth of oversize counterbores, to accept 
packer mechanisms, are outside the scope of this specifica- 
tion. However, when such counterbores are installed in API 
flanged or studded connectors, it is the responsibility of the 
manufacturer to ensure that the over-size preparation does 
not cause the flange stresses to exceed the design allowables. 


10.6.3.5 Vertical Bores 


a. Full-Opening Vertical Bore 

In order to permit internal passage of tools or bottom-hole 
equipment, the minimum vertical bore of wellhead bodies 
shall be 0.03 in. (0.8 mm) larger than the drift diameter 
(Table 10.34) of the largest casing over which the body is to 
be used. 

Wellhead bodies conforming to this requirement are re- 
ferred to as having full-opening bores. The minimum verti- 
cal full-opening wellhead body bore, for the maximum size 
casing with which the bodies may be used, shall be as shown 
in Table 10.34. 

b. Reduced Opening Vertical Bore 

The vertical bores specified in Table 10.34 may be 
adapted to casing sizes smaller than those listed in the tabu- 
lation by suitable reducing threads, pilot rings, etc. The 
through-bore of these elements shall be 0.03 in. (0.8 mm) 
larger than the drift diameter of the casing over which the 
unit is used. 

Typical illustrations of such adaptations are shown in Fig- 
ure 10.13. Reduced vertical bores may also be supplied for 
heavier weights of casing than those listed in Table 10.34. 
Reduced vertical bores for this application shall be 0.03 in. 
(0.8 mm) larger than the drift diameter of the heaviest wall 
casing over which it will be used. 
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WELLHEAD BOOT 
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Figure 10.13—Typical Reduced Opening Vertical Bore 


10.6.3.6 Rated Working Pressure 


The rated working pressure of heads shall be in confor- 
mance with 4.2.1. Note the rated working pressure limita- 
tions for API threaded connectors based on size and type of 
thread. 


10.6.3.7 Test Vent, Injection, and Gage 
Connectors 


a. General 
Test, vent, injection, and gage connectors used in heads 
shall be in conformance with 4.4.5. 
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b. Special Test Port Requirement 

Casing head spools and tubing head spools with either a 
secondary seal or a crossover seal, must be provided with a 
test port in the lower connector. 


10.6.3.8 Crossover Spools 


If easing head spools or tubing head spools are used as 
crossover spools, they shall satisfy the requirements of 10.14. 


10.6.4 Materials 


a. Bodies, Flanges, and Other Connectors 

Material used for bodies, flanges, and other connectors 
shall comply with Section 5. 
b. Other Parts 

Material for lock screws and other parts shall meet the re- 
quirements of Section 5. 


10.6.5 Manufacturing—Landing Bases (Casing 
Head Housing) 


Landing bases for casing head housings shall be attached 
to the housing body in accordance with a manufacturer’s 
written specification. Landing bases are outside the scope of 
this specification. 


10.6.6 Testing 


All heads shall successfully complete the tests required 
and described in Sections 7.5.9. 


10.6.7 Marking 


a. General 

All heads shall be marked to conform with Section 8. 
b. Crossover Spool 

All casing head spools and tubing head spools used as 
crossover spools shall additionally be marked to conform 
with Section 8. 


10.6.8 Storing and Shipping 


All heads shall be stored and shipped in compliance with 
Section 9. 
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Table 10.34—Minimum Vertical Full-Opening Body Bores and 
Maximum Casing Sizes 


(1) (2) (3) (4) (3) (6) 
Nominal Connector? Casing Beneath Body Minimum 
a Vertical 
Nominal Rated Size,> Specified Full-Opening 
Size & Bore Working Outside- Nominal Drift Wellhead Body 
~ of Connector Pressure Diameter Weight? Diameter Bore 
(in.) (psi) (in.) (lb/ft) (in.) (in.) 
The 2,000 7 17 6.413 6.45 
The 3,000 7 20 6.331 6.36 
The 5,000 7 23 6.241 6.28 
Tie 10,000 7 29 6.059 6.09 
Tie 15,000 7 38 5.795 5.83 
Tie 20,000 7 38 5.795 5.83 
9 2,000 85/s 24 7.972 8.00 
9 3,000 85/s 32 7.796 7.83 
9 5,000 85/8 36 7.700 7.73 
9 10,000 85/s 40 7.600 7.62 
9 15,000 85/8 49 7.386 7.41 
1] 2,000 10/4 40.5 9.894 9.92 
11 3,000 105/4 40.5 9.894 9.92 
11 5,000 107/4 51.0 9.694 9.73 
i 10,000 2 53.5 8.379 8.4] 
1] 15,000 M/s 53.5 8.379 8.41 
135/s 2,000 13/8 54.5 12.459 12.50 
13/8 3,000 133/s 61.0 12.359 12.39 
137/8 35,000 13/2 72.0 12.191 12,22 
135/z 10,000 1135/4 60.0 10.616 10.66 
167/s 2,000 16 65 15.062 15.09 
167/s 3,000 16 84 14.822 14.86 
16/4 5,000 16 84 14,822 14,86 
16/4 10,000 16 84 14,822 14.86 
183/4 5,000 185/s 87.5 17.567 17.59 
18/4 10,000 185/s 87.5 17.567 17.59 
2035/4 3,000 20 94 18.936 18.97 
21/4 2,000 20 94 18.936 18.97 
214 5,000 20 94 18.936 18.97 
21's 10,000 20 94 18.936 18.97 


4Upper-end connections of wellhead body. 
bMaximum size and minimum weight of casing on which bore is based. 
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10.7 CASING AND TUBING HANGERS 
10.7.1 General 
10.7.1.1 Casing/Tubing Hanger Features 


a. Group 1 

1. Hangs pipe. 

2. No annular seal. 
b. Group 2 

1. Hangs pipe. 

2. Seals pressure from one direction. 
ec. Group 3 

1. Hangs pipe. 


2. Seals pressure from top and bottom with or without 
ring joint isolation seal and down hole lines. 


d. Group 4 

Same as Group 3, and hanger held in place by mechani- 
cal means applied to a retention feature. Retention of the 
hanger is independent of any subsequent member or well- 
head component. 
e. Group 5 

Same as Group 4, and hanger will receive back pressure 
valve. 


10.7.1.2 General Performance Requirements 
a. Group 1 


1, Shall be able to suspend manufacturer’s rated load 
without collapsing the tubulars or hangers below drift di- 
ameter, 

2. Threaded connectors shall meet pressure retaining re- 
quirements. 


b. Group 2 

Same as Group 1. Additionaily, pressure load shall be con- 
sidered with the hanging load. 
c. Group 3 

Same as Group 2. Additionally: 


1. All seals shall retain rated pressure from either direc- 
tion. 

2. If a crossover seal means is included on the hanger, 
then it must hold the higher rated working pressure from 
above. 

3. If down hole lines are included they must hold the 
rated working pressure of the hanger and any effects of 
the pressure load must be included in the load rating. 


d. Group 4 

Same as Group 3. Additionally, minimum retention load 
capacity of the hanger’s retention feature shall be equal to the 
force generated by the working pressure on the annular area. 
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e. Group 5 
Same as Group 3. Additionally: 


1. Minimum retention load capacity of the hanger’s re- 
tention feature shall be equal to the force generated by the 
working pressure acting on the full area of the largest 
hanger seal. 

2. Back pressure valve (BPV) preparations shall be ca- 
pable of holding rated working pressure from below. 


Notes: 

1. The load and pressure ratings for casing and tubing hangers may be a 
function of the tubular grade of material and wall section as well as the well- 
head equipment in which it is installed. Manufacturers shall be responsible 
for supplying information about the load/pressure ratings of such hangers. 
2. Field test pressures may be different than the rated working pressure of 
a hanger due to casing collapse restrictions or load shoulder limits. 

3. Nothing in this section shall be interpreted to be a requirement of a 
wrap-around seal type tubing hanger. 


10.7.2 Specific Performance Requirements 
10.7.2.1 Slip Hangers 


a. Load Capacity 
The load capacity for slip hangers shall be as specified in 
Table 10.35. 
b. Performance Requirements for Group | Slip Hangers 
Group | slip hangers shal! meet the general requirements 
of 4.1, except they are not required to have pressure integrity. 
c. Performance Requirements for Group 2 Slip Hangers 
Group 2 slip hangers shall meet the general requirements 
of 4.1. They shall seal maximum rated pressure in one direc- 
tion across the annular seal at the rated load capacity for that 
pressure. 
d. Performance Requirements for Group 3 Slip Hangers 
Group 3 slip hangers shall meet the general requirements 
of 4,1, They shall seal maximum rated pressure above and 
below the annular seal at the rated load capacity for that pres- 
sure. If a crossover packoff is included on the hanger, then it 
shall hold the higher rated working pressure from above. If 
downhole lines are included they shall hold the rated working 
pressure of the hanger. Any effect of the pressure load shall 
be included in the load rating. 
e. Performance Requirements for Group 4 Slip Hangers 
Group 4 slip hangers shall meet the general requirements 
of 4.1. They shall seal maximum rated pressure above and 
below the annular seal at the rated load capacity for that pres- 
sure. They shall also seal maximum rated pressure from be- 
low the annular seal while the hanger is retained in the bowl 
with the hanger retention feature. If a crossover packoff is in- 
cluded on the hanger, then it shall hold pressure from above. 
If downhole lines are included they shall hold the rated work- 
ing pressure of the hanger and any effect of the pressure load 
shall be included in the load rating. 
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10.7.2.2 Mandrel Hangers 


a. Load Capacity 
The load capacity for mandrel] hangers shall be as speci- 
fied in Table 10.36. They shall seal maximum rated pressure 
internally at the rated load capacity. 
b. Performance Requirements for Group 1 Mandrel Hangers 
Group | mandrel hangers shall meet the general require- 
ments of 4.1, except they are not required to have pressure 
integrity. 
c. Performance Requirements for Group 2 Mandrel Hangers 
Group 2 mandrel hangers shall meet the general require- 
ments of 4.1. They shall seal maximum rated pressure in one 
direction across the annular seal at the rated load capacity for 
that pressure. 
d. Performance Requirements for Group 3 Mandrel Hangers 
Group 3 mandrel hangers sha!l meet the general require- 
ments of 4.1. They shall seal maximum rated pressure above 
and below the annular seal at the rated load capacity for that 
pressure. If a crossover packoff is included on the hanger, 
then it shall hold the higher rated working pressure from 
above. If downhole lines are included they shall hold the 
rated working pressure from above. If downhold lines are in- 
cluded they shall hold the rated working pressure of the 
hanger and any effect of the pressure load shall be included in 
the load rating. 
e. Performance Requirements for Group 4 Mandrel Hangers 
Group 4 mandrel hangers shall meet the general require- 
ments of 4.1. They shall seal maximum rated pressure above 
and below the annular seal at the rated load capacity for that 
pressure. They shail also seal maximum rated pressure from 
below the annular seal while the hanger is retained in the 
bow! with the hanger retention feature. If a crossover packoff 
is included on the hanger, then it shall hold pressure from 
above. If downhole lines are included they shall hold the 
rated working pressure of the hanger and any effect of the 
pressure load shall be included in the load rating. 
f. Performance Requirements for Group 5 Mandrel Hangers. 
Group 5 mandrel hangers shall meet the general require- 
ments of 4.1. They shall seal maximum rated pressure above 
and below the annular seal at the rated load capacity for that 
pressure. They shall also seal blind maximum rated pressure 
from below while the hanger is retained in the bow] with the 
hanger retention feature. Back pressure valve preparations 
shall be capable of holding rated working pressure from be- 
low. If a crossover packoff is included on the hanger, then it 
shall hold pressure from above. If downhole lines are in- 
cluded they shall hold the rated working pressure of the 
hanger and any effect of the pressure load shall be include in 
the load rating. 


10.7.3 Design 
10.7.3.1 Loads 


The following loads shall be considered when designing 
any hanger: 
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Radial loads on hanger body due to tapered landing shoul- 
der. 
Tensile loads throughout hanger body due to weight of 


‘suspended tubulars. 


Loads imparted to hanger due to field pressure test. 
10.7.3.2 Threaded Connectors 


API threads on threaded/mandrel casing and tubing hang- 
ers shall be in conformance with 10.2. Other threaded con- 
nectors shall be in conformance with 10.18. 


10.7.3.3 Maximum Diameter 


The maximum outside diameter from any hanger intended 
to run through the BOP shall not exceed that shown in Table 
10.37. 


10.7.3.4 Vertical Bore 


The vertical through-bore of a tubing hanger shall provide 
full opening to the drift diameter of the suspended tubular or 
tree drift bar, whichever is smaller. Casing hangers shall be 
full opening to the drift diameter of the suspended tubular. 
Back-pressure valve preparation shall also meet this through- 
bore requirement. 


Note: Back pressure valves are outside the scope of this specification. 
10.7.3.5 Rated Working Pressure 


10.7.3.5.1 Threaded/Mandre! Casing Tubing 
Hangers 


a. With No Extended Seal Neck 

The rated working pressure for hanger body and primary 
seal shall be equal to the working pressure of the head in 
which it is landed, when no extended seal neck is provided. 
b. With Extended Seal Neck 

Maximum pressure rating for the hanger body and ex- 
tended neck seal when a cross-over type seal is provided 
shall be the working pressure of the next casing or tubing 
head or tubing head adapter, above the hanger. 
c. Limitation 

Hangers may have a limitation on the pressure rating due 
to the pressure limitations of the API threaded connectors. 


10.7.3.5.2 Slip Type Casing Hangers 


There is no requirement for slip hangers to have a pres- 
sure rating. 


10.7.3.6 Welds 


The design of any weld shall be such that it wili meet or 
exceed these design requirements. 


10.7.3.7 Pipe Dimensions 


Slip type hangers and sealing systems to seal on casing or 
tubing shall be designed to accommodate the O.D. pipe tol- 
erance as specified in API Spec 5CT. Appendix I provides 
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Table 10.35—Performance Requirements for Slip Hangers 


(1) (2) 3) 
PRI PR2 
Load Capacity 1 cycle @ min. rated 3 cycles @ min. rated load 
load to max. rated load to max. rated load 


Table 10.36—Performance Requirements for Mancrel Hangers 


(1) (2) (3) 
PRI PR2 
Load Capacity 1 cycle @ min. rated 3 cycles @ min, rated load 
load to max. rated load to max. rated load 


Table 10.37—-Maximum Hanger Outside Diameter 
for Wellheads 


(1) (2) (3) (4) (5) (6) 
Nominal Size* 
and Minimum ; 
Through-Bore Maximum 
of Drill-Through Outside Diameter 
Equipment Rated Working Pressure of Hanger 
in. mm psi MPa in. mm 
The 179 2,000, 3,000 and 5,000 13.8, 20.7, 34.5 7.010 178.05 
The 179 10,000, 15,000 and 20,000 69.0, 103.4, 13.8 7.010 178.05 
9 229 2,000, 3,000 and 5,000 13.8, 20.7, 34.5 8.933 226.90 
9 229 10,000 and 15,000 69.0 ,103.4 8.933 226.90 
11 279 2,000, 3,000 and 5,000 13.8, 20.7, 34.5 10.918 277.32 
at 279 10,000 & 15,000 69.0, 103.4 10.918 277,32 
13%/s 346 2,000 and 3,000 13.8, 20.7 13.523 343.48 
13%/a 346 5,000 and 10,000 34.5, 69.0 13.523 343.48 
16/4 425 2,000 and 3,000 13,8, 20.7 16.625 422.28 
16/4 425 5,000 and 10,000 34.5, 69.0 16.625 422.28 
187/4 476 5,000 and 10,000 34.5, 69.0 18.625 473.08 
214 540 2,000 13.8 21.125 536.58 
20%/4 527 3,000 20.7 20.625 523.88 
21% 540 5,000 and 10,000 34.5, 69.0 21.125 536.58 
aNominal size of upper end connection of wellhead body in which hanger is used. 
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information concerning the use of API Spec 6A wellhead 
equipment with API Spec 5CT casing and tubing. 


10.7.4 Materials 


All materials shall meet the requirements of Section 5. 
Material selection shall provide a joint strength in the hanger 
threads equal to, or greater than, that of the casing or tubing. 


10.7.5 Manufacturing—Weiding 
Welding shall conform to the requirements of Section 6. 
10.7.6 Testing 


Hangers need not be hydrostatically tested but they shall 
be capable of passing a hydrostatic test equal to the rated 
working pressure. 


10.7.7 Marking 


Hangers shall be marked to conform with Section 8. The 
slips in a slip hanger shall be sequentially marked if they are 
not interchangeable. 


10.7.8 Storing and Shipping 


Hangers shall be stored and shipped in compliance with 
Section 9. The slips of a slip hanger shall be stored and 
shipped as a set. 


10.8 TUBING HEAD ADAPTERS 


10.8.1 General 


Tubing head to master valve adapters may be integral with 
the master valve as its lower end connector, or an indepen- 
dent piece of equipment. Configurations are dependent upon 


the completion method to be used. In addition to serving as 
adapters, they may also provide a means to connect and seal 
the tubing bore(s) to that of the master valve or to suspend 
the tubing string(s). Group 1 Tubing Head Adapters seal the 
wellbore from the annulus. Group 2 Tubing Head Adapters 
seal the wellbore from the annulus and suspend the tubing. 


10.8.2 Performance Requirements 


a. Performance Requirements for Group 1 Tubing Head 
Adapters 

These products shall meet the general requirements of 4.1 
and shall be capable of performing as outlined in Table 10.38. 
b. Performance Requirements for Group 2 Tubing Head 
Adapters 

These products shall meet the general requirements of 4.1 
and shall be capable of performing as outlined in Table 10.39. 


10.8.3 Design 
10.8.3.1 Loads 


The following loads shall be considered when designing 
tubing head adapters: 


¢ Hanging and thermal tubular loads on adapters that in- 
corporate hanger mechanisms. 

¢ External axial and bending loads consistent with the ca- 
pabilities of the end connectors. , 


10.8.3.2 End Connectors 


a. Lower Connector 

API flanged or studded lower connectors shall be in con- 
formance with 10.1. Other connectors shall be in confor- 
mance with 10.18. 


Table 10.38—Performance Requirements for Tubing Head Adapters 
(t) (2) (3) 


PRI PR2 
Group 1 
Pressure 1 cycle 3 cycles 
i] Integrity Shall withstand maximum rated pressure internally 


Table 10.39—Performance Requirements for Group 2 Tubing Head Adapters 
00) (2) (3) 


PRI PR2 
Group 2 
Pressure I cycle 3 cycles 
i Integrity Shall withstand maximum rated pressure internally 
Group 2 1 cycle 3 cycles 
Load Capacity@ 


*At minimum rated load to maximum rated load. 
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b. Upper Connector 

The upper connector of an independent adapter shall be 
API flanged or studded, in conformance with 10.1, or API 
threaded, in conformance with 10.2, or have an other end 
connector in conformance with 10.18. The bores of upper 
API threaded connectors having 21/2 in., 3 in., and 4 in. 
male line pipe threads shall not exceed 2.09 in., 2.59 in., and 
3.16 in. (53.09 mm, 65.79 mm, 80.26 mm), respectively. 
Tolerance on these dimensions is +0.03 in., —0.0 in. 
(+0.76 mm, —0.0 mm). 


10.8.3.3 Rated Working Pressure 


Pressure of tubing head adapters shall be in conformance 
with 4.2.1. Note the rated working pressure limitations for 
API threaded connections, if applicable. 


10.8.3.4 Test, Vent, and Injection Connectors. 


Testing, vent and injection connectors used in tubing head 
adapters shall be in conformance with 4.4.5. 


10.8.3.5 Crossover Adapters 


If tubing head adapters are used as crossover adapters they 
shall satisfy the requirements of 10.14. 


10.8.3.6 Penetrations 


The products with penetrations shall meet the require- 
ments of 10.17. 


10.8.4 Materials 
All materials shall comply with Section 5. 
10.8.5 Testing 


All tubing head adapters shall successfully complete the 
tests required and described in 7.5.9. 


10.8.6 Marking 


Tubing head adapters shall be marked to conform with 
Section 8. 


10.8.7 Storing and Shipping 


All adapters shall be stored and shipped in accordance 
with Section 9. 


10.9 CHOKES 
10.9.1 General 


This section covers positive and adjustable chokes which 
include restrictions or orifices to control the flow rate of flu- 
ids. These chokes are not intended to be used as shutoff 
valves. , 


a. Adjustable Chokes 

Adjustable chokes have an externally controlled variable- 
area orifice coupled with an orifice area indicating mecha- 
nism as shown in Figure 10.14. Actuators for adjustable 
chokes are covered under 10.16. 
b. Positive Chokes 

Positive chokes accommodate replaceable parts having 
fixed orifice dimensions, which are commonly called flow 
beans as shown in Figure 10,15. 


10.9.2 Performance Requirements 


Chokes shall meet the general performance requirements 
of 4.1 and shall be capable of performing as outlined in Table 
10.40. This includes positive chokes, manually actuated 
chokes and chokes designed for actuators. 


10.9.3 Design 


Chokes shall meet the requirements of Section 4 in addi- 
tion to the following: 


10.9.3.1 
End connectors shall conform to 10.1, 10.2, or 10.18 
10.9.3.2 Nominal Size 


The nominal size designation of the choke shall be the in- 
let connector size, followed by the maximum orifice size 
available for that choke in '/eaths of an inch, When the choke 
orifice is not a single circular orifice, the maximum size 
shown shall be the diameter of a circle (in '/eaths of an inch) 
whose area is equal to the choke orifice area. For example: 
2'/16 X 64 would be the size designation of a choke (positive 
or adjustable), with an inlet connector size of 2'/i¢6 in., and a 
maximum orifice of 1 in. diameter (*/eaths). 


End Connectors 


Table 10.40—Performance Requirements for Chokes 


(1) (2) 


(3) 


PRI PR2 
Operating Cycles@ 3 cycles 200 cycles 
Seat to Body i cycle 3 cycles 
Sealing 


*QOperating cycles do not apply to positive chokes. 
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TYPE OF INDICATING 
MECHANISM IS 
BONNET OPTIONAL 


REMOVABLE SEAT 


MAXIMUM 
ORIFICE 
DIAMETER 


Wasiiss 
eo 


—— OUTLET HANDWHEEL 
CONNECTION OR LEVER 
INLET 
CONNECTION FLOW 


Note: This figure is for illustrative purposes only. 


Figure 10.14—Adjustable Choke 


REMOVABLE FLOW BEAN 


CAGE 
NIPPLE 
OPTIONAL 


ypu 
OUTLET. , | 


GONNECTION 


ORIFICE 


INLET 


Note: This figure is for illustrative purposes only. 


Figure 10.15—Positive Choke 
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10.9.3.3 Rated Working Pressure 


a. End Connectors with Equal Rated Working Pressures 
For chokes having end connectors of the same rated work- 
ing pressure, the rated working pressure of the choke shall be 
the rated working pressure of the end connectors. 
b. End Connectors with Different Rated Working Pressures 
For chokes having an upstream end connector of higher 
rated working pressure than the downstream end connector, 
the choke shall have a two-part rated working pressure con- 
sisting of the rated working pressure of the upstream end 
connector and the rated working pressure of the downstream 
end connector (e.g., 3000 psi x 2000 psi). 


10.9.3.4 Flow Design 


Chokes shall be designed to direct flow away from the 
bonnet of adjustable chokes and the cap, or blanking plug, of 
positive chokes. 


10.9.3.5 Vent Requirement 


All chokes shall be designed to vent trapped pressure prior 
to releasing the body-to-bonnet connector on adjustable 
chokes and the body-to-cap connector on positive chokes. 


10.9.3.6 Flow Beans for Positive Chokes 


The replaceable orifice parts of positive chokes, defined 
herein as flow beans, shall have an orifice of fixed dimen- 
sions, and these parts shall be classified as follows: 


a. Proration Beans 

Proration beans shall have a net effective orifice length of 
6 in., 40.06 in. (152.4 mm, +1.5 mm). The orifice diameters 
of these beans shall be specified in '/s4 in. diametrical incre- 
ments (i.e., 5-in., 6-in., 7-in., 7/s4-in., etc.). 
b. Production Beans 

The orifice size of any individual production bean and the 
increment between sizes are optional with the manufacturer. 


10.9.3.7 Adjustable Choke Indicating Mechanism 


Adjustable chokes shall be equipped with a visible orifice 
area-indicating mechanism to define the orifice area at any 
adjusted choke setting throughout its operating range. This 
mechanism shall be calibrated to indicate diameters of circu- 
lar orifices having areas equivalent to the minimum flow ar- 
eas at any adjustable choke setting. These markings shall be 
in '/s in. diametrical increments (e.g., 4-, 5-, 6-, 7/ea-in., etc.). 
Actuated chokes are not required to be equipped with indi- 
cating mechanisms. 


10.9.4 Material 


a. Bodies, Bonnets, Plugs or Caps, and End Connectors 
Materials for these parts shall comply with Section 5. 
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b. Other Parts 

Material for all other parts shall meet the requirements of 
Section 5 or 10.16 as applicable. Additionally, special corro- 
sion and abrasion resistant materials, coatings, or overlays 
shall be used for adjustable choke stem tips and positive 
choke flow beans. 


10.9.5 Testing 


Assembled chokes shall successfully complete the tests 
required and described in 7.5.9. 


10.9.6 Marking 


All choke bodies and choke beans shall be marked to con- 
form with Section 8. 


10.9.7 Storing and Shipping 


Chokes shall be stored and shipped in accordance with 
Section 9, 


10.10 TEES AND CROSSES (SEE FIGURES 
10.16, 10.17, 10.18 AND 10.19.) 


10.10.1 General 


This section covers additional requirements for tees and 
Crosses, 


10.10.2 Design 
10.10.2.1 


a. General 

Nominal sizes and pressure ratings for tees and crosses 
shall be as specified in Table 10.41 and 10.42, except as spec- 
ified as follows. 
b. Exceptions 

Oversize entrance bores of 33/16 in. and 4!/4 in. (81 mm 
and 108 mm) with tolerance of +0.03 in. -0.0 in. (+0.8 mm, 
—0.0 mm) are allowable for 3!/g in. and 41/16 in. (79 mm and 
103 mm) nominal sizes in rated working pressures of 2,000, 
3,000, and 5,000 psi (13.8, 20.7, and 34.5 MPa) for use with 
valves with oversize bores as listed in Tables 10.19, 10.20 
and 10.21. 


10.10.2.2 End Connectors 
All end connectors shall conform with 10.1 or 10.18. 
10.10.2.3 Dimensions 


Nominal Size and Pressure Rating 


Bore and centerline-to-face dimensions shall conform to 
those shown in Tables 10.41 and 10.42. 


10.10.3 Materials 


Materials for tees and crosses shall comply with Section 5. 
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10.10.4 Testing 10.10.6 Storing and Shipping 

Tees and crosses shall successfully complete the tests re- Tees and crosses shall be stored and shipped in accordance 
quired and described in 7.5.9. with Section 9. 


10.10.5 Marking 


Marking shall conform with Section 8. 


(Text continues on page 10-53) 


Figure 10.18—API! Flange Studded Cross Figure 10.19—API Flanged Cross 
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Table 10.41—AP! Flanged Crosses and Tees 
(1) (2) (3) (4) (3) (1) (2) (3) (4) (3) 


Center to Center to Center to Center to 
Nominal Size and Bore Face, Face, Nominal Size and Bore Face, Face, 
Rated —————uce—_o—_CiéNerrtticcaald Horizontal Raed ——————_—_————__ Vertical Horizontal 
Working Vertical, Outlet, Run, Run, Working Vertical, Outlet, Run, Run, 
: Pressure B, By HH, HH, Pressure B, B, HH, HH, 
(psi) (in.) +0.03,-0 = (in.) +0.03,-0 = (in.) +0.03— (in.) 40.03 (psi) (in.) +0.03,-0 in.) +0.03,-0 = (in.) 40.03 (in.) 40.03 
2000 fis 2/16 5.81 5.81 10,000 316 3"/16 8.86 8.86 
2000 Wi6 Bie 5.94 6.31 10,000 4l/i6 Pee 7.81 9.25 
2000 2/16 Pie 6.56 6.56 10,000 Alfie 2'16 8.06 9.33 
2000 3\/s Qh 6.06 6.69 10,000 46 Dis 8.69 9.61 
2000 3/3 2/16 6.56 6.81 10,000 4ihe 3/16 9.44 9.89 
2000 3'/e 3's 7.06 7.06 10,000 4/16 46 10.34 10,34 
2000 416 2' he 6.31 7.94 
2000 4/16 2/16 6.81 8.06 15,000 26 1/16 7.34 7.41 
2000 Ais 3's 7.19 8.19 15,000 2/16 26 7.62 7.62 
2000 4N/is 4/16 8.56 8.56 15,000 2416 18/16 7.59 8.03 
15,000 29/16 2h6 7.88 8.25 
3000 3'/g 216 731 781 15,000 25/16 2/16 8.50 8.50 
3000 3's 2/16 7.88 7.94 15,000 3/6 13/16 7.86 8.69 
3000 31/8 3/8 7.56 7.56 15,000 3'/16 2/16 8.16 8.91 
3000 416 2/16 7.56 8.81 15,000 3"/i6 P16 8.78 9.16 
3000 46 Die 8.12 8.94 15,000 3416 B68 9.44 9.44 
3000 4/16 31/8 8.06 8.81 15,000 4ii6 1/16 8.69 10.25 
3000 4"/16 4/6 9.06 9.06 15,000 4/16 2/16 8.97 10.47 
15,000 4/16 216 9.59 10.72 
5000 2/16 2/16 7.3) 7.3) 15,000 4'/16 3"/i6 10.25 11.00 
5000 27/16 2'/16 7.44 788 15,000 4'/16 4/16 11.69 11.69 
5000 2/16 216 8.31 8.31 
5000 3\e 21/16 7.69 8.31 20,000 1/6 1/16 8.94 8.94 
3000 3/3 27/16 8.25 8.44 20,000 246 1/16 9.25 9.53 
5000 3'/g 3's 9.31 9.31 20,000 2/16 26 9.84 9.84 
5000 4/16 216 7.94 9419 20,000 26 1/16 9.56 10.28 
35000 4/16 27/16 8,50 9.31 20,000 2/16. 21/16 10.16 10.59 
5000 4Vi6 31/3 8.94 9.56 20,000 D6 is 10.91 10.91 
5000 4"/16 4/16 10.81 10.81 20,000 3/16 L/t6 9.94 10.91 
20,000 3'/16 ie 10.53 10.22 
10,000 2/16 1/16 6.67 6.84 20,000 3/16 27/16 14,28 11.53 
10,000 2'/6 2/16 6.92 6.92 20,000 3/16 3'/16 11.91 11.91 
10,000 Dis 153/16 6.95 7.47 20,000 hie [3/16 11.12 12.66 
10,000 2% 16 2/16 7.20 25S 20,000 4'/io 2/16 11.72 12.66 
10,000 2/16 29/16 7.83 7.83 20,000 4'/16 2/16 12.47 13.28 
10,000 3's 14/16 7.23 8.22 20,000 4's 3/16 13.09 13.66 
10,000 3'/16 2/16 7.48 8.30 20,000 4/16 4/16 14.84 14.84 
10,000 3\/16 hie 8.11 8.58 
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Table 10.42—-API Flange Studded Crosses and Tees 
(See Appendix B for Metric Data) 


qd) (2) (3) (4) (3) qd) (2) (3) (4) (3) 
Center to Center to Center to Center to 
Nominal Size and Bore Face, Face, Nominal Size and Bore Face, Face, 
Rated Vertical Horizontal Rated  ————————————_séVrerrtticcaal Horizontal 
a Working Vertical, Outlet, Run, Run, Working Vertical, Outlet, Run, Run, 
Pressure By, By HH, HAH, Pressure By B, HH, HH, 
(psi) (in.) +0.03,-0 in.) +0.03,-0 = (in.) 40.03 (in.) 40.03 (psi) (in.) +0.03,-0  (in.) +0.03,-0 = (in.) 40.03 (in.) 40.03 
2000 216 2'/16 3.50 3.50 10,000 36 27/16 5.12 5.88 
2000 Phe 2'/16 3.50 4.00 10,000 3/16 34/16 5.88 5.88 
2000 216 29/16 4.50 4.50 10,000 4l/16 13/6 4.50 6.88 
2000 3Ma 2'/16 3.50 4.50 10,000 4h 2/6 4.50 6.88 
2000 3Ms 27/16 4.50 4.50 10,000 4/16 Dis 5.12 6.88 
2000 3'a 3'/s 4,50 4.50 10,000 4'/16 3/16 5.88 6.88 
2000 416 21/16 4.50 5.50 10,000 4/16 41/16 6.88 6.88 
2000 4Mie 2/16 4.50 5.50 : 
2000 4/is 3's 4,50 5.50 15,000 13/16 13/16 5.00 5.00 
2000 41/16 4he 3.50 5.50 15,000 2!/16 1/16 500 5.00 
15,000 21/16 2/16 5.00 5.00 
3000 3'/8 216 4.50 5.00 15,000 2416 1/16 5.50 5.50 
3000 31/8 27/16 5.00 5.00 15,000 24/16 2/16 5.50 5.50 
3000 3/3 3% 5.00 5.00 15,000 ire 27/16 5.50 5.50 
3000 4/6 2"is 4.50 6.12 15,000 3/16 13/16 6.31 6.31 
3000 His ie 5.00 6.12 15,000 3'/16 2!/16 6.31 6.31 
3000 Mio 3'/s 5.00 6.12 15,000 3/16 2/16 6.3} 6.31 
3000 4/16 4's 6.12 6.12 15,000 31/16 3'/i6 6.31 6.31 
15,000 4 ie 13/16 7.62 7.62 
5000 2Mie 2'he 4.50 4,50 15,000 Ais "he 7,62 7.62 
5000 P16 2"/he 4.50 5.00 15,000 4iie 2/16 7.62 762° 
5000 Pie Dis 5.00 5.00 15,000 M16 316 7.62 7.62 
5000 3's 2'/16 4,50 5.50 15,000 Alig 46 7.62 7.62 
5000 3's 2/16 5.50 5.50 
5000 3's 31/8 5.50 §.50 20,000 E3/ig 3/16 6.47 6.47 
5000 Alsie "ie 4.50 6.50 20,000 2/16 13/16 6.47 6.47 
“5000 Allis 216 5.00 6.50 20,000 2/16 2/16 6.47 6.47 
5000 Al/s 3\/g 5.50 6.50 20,000 Dis 13/16 7.28 7.28 
5000 Al/ie Aine 6.50 6.50 20,000 26 - 216 7.28 7.28 
20,000 27/16 2%16 7.28 7.28 
10,000 13/16 13/16 4.38 4.38 20,000 3'16 13/16 797 7.97 
10,000 2 he 1/16 4.38 4.38 20,000 B16 2/16 7.97 7.97 
10,000 2'/h6 2/16 4.38 4.38 20,000 3/16 2/16 797 797 
10,000 Wie 1/16 4.50 5.12 20,000 3/16 316 7.97 7.97 
10,000 216 2'f16 4.50 5.12 20,000 4ifte 13/6 9.91 9.91 
10,000 2/16 27/16 5.12 5.12 20,000 4/16 2/16 9.91 9.91 
10,000 31/16 1/16 4.50 5.88 20,000 416 2% 16 9.91 9.91 
10,000 3416 2/16 4.50 35.88 20,000 4/16 3/16 9.91 9.91 
20,000 4/16 4h 9.91 9.91 
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10.11 TEST AND GAGE CONNECTIONS FOR 
15,000 AND 20,000 PSI (103.5 AND 138.0 
MPa) EQUIPMENT 


10.11.1. General 


This section covers test and gage connections for use on 
15,000 and 20,000 psi (103.5 and 138.0 MPa) equipment. 
Connections or lower pressure equipment are described in 
4.4.5. 


10.11.2 Design 


a. Types 

Connections types I, I] and III are defined and illustrated 
in Figure 10.20. 
b. Dimensions 

Type I, II and II connections shall conform to the dimen- 
sions stipulated in Figure 10.20. 
ec. Threads 

All straight threads shall be in accordance with ANSI B1.1 
(unified screw threads). Male threads shall be class 2A, fe- 
male threads shall be class 2B. 
d. Mating Components 

Components attached to type I, H and III connections shall 
comply with the design methods of 4.3 and 4.3.3. ; 


10.11.3 Material 


For 15,000 psi or 20,000 psi (103.5 or 138.0 MPa) rated 
working pressure applications, the materials shall be HRB 78 
minimum. For Material Classes DD, EE, FF, and HH the ma- 
terial shall also conform to NACE Std. MRO175. 


10.11.4 Testing 


The equipment furnished under this section is not regu- 
larly subjected to a hydrostatic test, but shall be rated for the 
hydrostatic test described in 7.5.9. 


10.11.5 Marking 


There are no requirements for marking test and gage con- 
nections. 


10.11.6 Storage and Shipping 


Connectors shall be stored and shipped in accordance with 
Section 9, 


10.12 FLUID SAMPLING DEVICES 
10.12.1 General 


This section covers sampling devices used for sampling 
the well fluid. Fluid sampling devices having end connectors 
and bodies shall satisfy all the requirements for bodies and 
end connectors in this document. 


10.12.2 Performance Requirements 


These products shall meet the general requirements of 4.1 
and shall be capable of performing as outlined in Table 10.43. 


10.12.3 Design 


a. End Connectors 

End connectors shall be in conformance with 10.1, 10.2, 
or 10.18. 
b. Nominal Size and Pressure Rating 

The nominal size and pressure rating of the sampling de- 
vice shall be that of the end connector(s). 
c. Sampling Connector 

The sampling connector shall be internally API threaded 
in conformance to 10.2, and shall be not less than '/2 in. nom- 
inal line pipe size. 
d. Dimensions 

There are no dimensional requirements for sampling de- 
vices except for API flanges and API threads. 
e. Service Conditions 

Sampling devices shall be designed for material classifi- 
cations CC, FF, or HH, all of which are intended for highly 
corrosive service. 
f. Details 

Details for cleanout arrangements, sample valves, ther- 
mometer wells, etc., are outside the scope of this specifica- 
tion. 


10.12.4 Materials 


Body and end connector material and material for other 
parts shall meet the requirements of Section 5. 


10.12.5 Testing 


All fluid sampling devices shall successfully complete the 
tests required and described in 7.5.9. 


10.12.6 Marking 


Devices shall be marked to conform with Section 8. 


Table 10.43—Performance Requirements for Fluid Sampling Devices 


(1) (2) 
PRI 


Pressure Integrity 1 cycle 


(3) 
PR2 


3 cycles 


Shall seal maximum rated pressure internally 
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Figure 10.20—Test and Gage Connections (15,000 and 20,000 psi) 
(See Appendix B for Metric Data) 
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10.12.7 Storing and Shipping 
Devices shall be stored and shipped in accordance with 
Section 9. 
10.13 CHRISTMAS TREES 
10.13.1 


This section covers an assembly of equipment including 
tubing head adapters, valves, tees, crosses, top connectors 
and chokes. Such assemblies are used to provide controlled 
access to the tubing string bore and control of the rate of pro- 
duction. Included are christmas trees for single and multiple 
tubing string installations, and composite (block) christmas 
trees for single and multiple tubing string installations. 


10.13.2 Design 

No design requirements. 
10.13.3 Materials 

Not applicable. 


General 


10.13.4 Manufacturing—Assembly 


All parts and equipment shall conform to the applicable 
sections of this specification before being utilized to assem- 
ble christmas trees. 


10.13.5 Testing 


Christmas trees shall successfully complete the test re- 
quired and described in 7.5.9. 


10.13.6 Marking 
Refer to 8.9. 
10.13.7 Storing and Shipping 


Christmas trees shall be stored and shipped in accordance 
with Section 9. No part or equipment on an assembled tree 
shall be removed or replaced during storing or shipping un- 
less the tree is successfully retested and then retagged. 


10.14 CROSSOVER CONNECTORS 
10.14.1 General 


This section covers crossover connectors for wellhead 
equipment. Crossover connector types are crossover spools, 
multistage crossover spools, crossover adapters and 
crossover tubing head adapters. Crossover spools and multi- 
stage crossover spools shall meet the requirements of 10.6. 
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Crossover adapters and crossover tubing head adapters shall 
meet the requirements of 10.8. 


a. Crossover Spool 

A crossover spoo! shall suspend and seal around a string 
of casing or tubing and shall be appropriately described as ei- 
ther a crossover casing spool or a crossover tubing spool. The 
spool shall contain a restricted area sealing means at or near 
the face of the lower connector permitting a pressure rating 
greater than the pressure rating of the lower connector in the 
section above the restricted area sealing means. 
b. Multistage Crossover Spool 

A multiple stage crossover spool shall suspend and seal 
around multiple strings of casing and/or tubing. The multi- 
stage crossover spool shall contain restricted area sealing 
means at each stage permitting an increase of one or more 
pressure ratings greater than the stage or connector immedi- 
ately below. The upper connector shall be at least one pres- 
sure rating greater than the lower connector. 
c. Crossover Adapter 

A crossover adapter shall be used between two casing 
spools, or between casing and tubing spools, to allow an in- 
crease in pressure rating between the spools. 
d. Crossover Tubing Head Adapter 

A crossover tubing head adapter shall be used between a 
christmas tree and the tubing head to allow an increase in 
pressure rating between the two. 


10.14.2 Performance Requirements 


Crossover connectors shall meet the general requirements 
of 4.1 and shall be capable of performing as outlined in Table 
10.44. 


10.14.3 Design 
10.14.3.1 General 


Crossover connectors shall be designed to be used in an 
assembly as illustrated in Figures 10.21, 10.22, 10.23 or 
10.24. 


10.14.3.2 End Connectors 


End connectors shall conform to the requirements of 10.1, 
10.2, or 10.18. 

The upper connector of a crossover spool shall be at least 
one pressure rating above the lower connector. 


Table 10.44—Performance Requirements for Crossover Connectors 


(1) (2) 
PRI 


Pressure Integrity I cycle 


GB) 
PR2 


3 cycles 


Shall seal maximum rated pressure internally 
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10.14.3.3 Rated Working Pressure—Body 


The section of the body above the restricted area packoff 
of a crossover connector shall be designed to sustain the rated 
working pressure of the upper connector. Sections below the 
restricted area packoff shall be designed to sustain the work- 
ing pressure of that section plus any pressure imposed loads 
resulting from the upper pressure acting on the restricted area 
packoff. 

The restricted area packoff and its retention means shall 
be designed so the pressure imposed loads transferred from 
containment of full working pressure by the upper connector 
and/or any upper stage do not cause the requirements of 4.3.3 
to be exceeded at any part of the body or lower connector. 
See Figures 10.21, 10.22 and 10.23. 


10.14.3.4 Restricted Area Packoff 


Each crossover spool, multistage crossover spool, 
crossover adapter, and crossover tubing head adapter shall 
have at least one restricted area packoff. 

Restricted area packoffs to seal on casing or tubing shall 
be designed to accommodate the OD pipe tolerances as spec- 
ified in API Spec SCT. Appendix I provides information con- 
cerning the use of API 6A wellhead equipment with Spec 
SCT casing and tubing. 


10.14.3.5 Crossover Connectors and Restricted 
Area Packoffs 


Crossover connectors and restricted area packoffs shall be 
designed to comply with 4.3.3. 


10.14.3.6 Test, Vent, Gage, and Injection 
Connectors 


Test, vent, gage and injection connectors, located above 
the restricted area packoff in crossover connectors, shall have 
a pressure rating equal to or greater than the highest rated 
working pressure. 


10.14.4 Materials 


a. Pressure containing components which come into 
contact with internal fluids shall conform to the requirement 
of Section 5. 

b. Structural and sealing members shali meet the manufac- 
turer’s written specification per 5.2. 


10.14.5 Testing 


Crossover connectors shall successfully complete the test- 
ing required and described in 7.5.9, 


10.14.6 Marking 


Crossover connectors shall be marked to conform with 
Section 8. 


10.14.7 Storing and Shipping 


All crossover connectors shall be stored and shipped in 
accordance with Section 9. 


10.15 ADAPTER AND SPACER SPOOLS 
10.15.1 General 


Adapter and spacer spools are wellhead sections which 
have no provision for suspension of tubular members, and 
which may have no provision for sealing of tubular members. 


a. Spacer spools have end connectors of the same size, 
rated working pressure, and design. 

b. Adapter spools have end connectors of different sizes, 
pressure ratings, and/or designs, 


10.15.2 Design 


a. Rated Working Pressure 

The rated working pressure of the adapter or spacer spool 
shall be the lowest rating of the end and outlet connectors on 
the adapter. 
b. End and Outlet Connectors 

End and outlet connectors may be flanged or studded in 
accordance with 10.1, threaded in accordance with 10.2, or 
other end connectors in accordance with 10.18. 


10.15.3 Materials 

Materials shall conform with Section 5. 
10.15.4 Testing 

All adapter and spacer spools shall pass the tests of 7.5.9. 
10.15.5 Marking 


All adapter and spacer spools shall be marked in accor- 
dance with Section 8. 


10.15.6 Storing and Shipping 


All adapter and spacer spools shall be stored and shipped 
in accordance with Section 9. 


10.16 ACTUATORS 
10.16.1 General 


This section covers hydraulic or pneumatic powered ac- 
tuators for wellhead and christmas tree equipment. This in- 
cludes single acting and double acting linear and limited-tumn 
rotary actuators. If the actuator is supplied with the associ- 
ated parts of the valve or choke (bonnet, stem, seals), these 
parts are considered part of the actuator and shall meet the 
requirements of 10.5 or 10.9 respectively. The actuator, when 
assembled with the valve prepared for actuator, shall meet 
the requirements of 10.5.5. Electric-powered or motor-driven 
actuators are beyond the scope of this specification. 


(Text continues on page 10-59) 
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Figure 10.21—Crossover Spool with Restricted Area Packoff Supported by Lower Head 


Figure 10.22—Crossover Spool with Restricted Area Packoffs Supported by Upper Spool 
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Figure 10.23—Crossover Fiange 


UPPER 
CONNECTOR 


OUTLET 


RESTRICTED AREA 
PACKOFF 


S 


RESTRICTED AREA 
PACKOFF 


LOWER , 
CONNECTOR 


YY 
ae ees 


NS 


INNER STRING 1 
INNER STRING 2 


Figure 10.24—Multistage Crossover Spool 
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10.16.2 Performance Requirements 


The maximum temperature for hydraulic and pneumatic 
actuators is 150°F (65°C). The maximum temperature for re- 
tained fluid powered actuators is the temperature rating of the 
equipment. Actuators shall be capable of performing as out- 
lined in Table 10.45 


10.16.3 Design 


Actuators shall meet the requirements of Section 4 in ad- 
dition to the following: 


10.16.3.1 


Actuators shall have a rated working pressure equal to or 
greater than the maximum pressure supplied by the actuation 
media. Actuators powered by well fluids shall be designed 
for both pressure and fluid compatibility. The hydrostatic test 
pressure condition shall be considered in the design of the ac- 
tuator. Pressure containing parts of the actuator include com- 
ponents such as: 


Pressure 


* Cylinder and cylinder closure. 
¢ Piston. 

¢ Diaphragm housing. 

* Stem. 


These actuator parts may contain either well fluids at or 
below full line pressure (retained fluid powered) or control 
fluids (pneumatic or hydraulic powered). 


10.16.3.2 Connectors 


Fluid connectors shall be in accordance with 4.4.5. Pneu- 
matic or hydraulic powered actuators may have connections 
smaller than '/2 in. nominal line pipe. 


10.16.3.3 Materials Class 


Components shall be capable of functioning while sub- 
jected to test fluid consistent with the materials class speci- 
fied in Table 4.3. 


10.16.3.4 Actuation Forces 


Actuator output forces shall meet or exceed the operating 
requirements specified by the valve or choke manufacturer. 


10.16.3.5 


Components shall comply with applicable interface di- 
mensions and other requirements specified by the valve man- 
ufacturer. 


Interface Requirements 
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10.16.3.6 Pressure Relief 


In pneumatically-operated actuators, a relief device shall 
be provided to relieve at no higher than the rated working 
pressure of the actuator. Actuators with maximum working 
pressures equal to or less than 30 psig (0.2 MPa) do not re- 
quire a relief device. All actuators shall be designed to pre- 
vent pressure buildup within the actuator case due to leakage 
from the valve, choke or actuator. 


10.16.3.7 Welding Requirements 


a. Retained Fluid Powered Actuators 

Welding on pressure containing parts of well fluid pow- 
ered actuators connected to PSL 1-3 valves or chokes shall 
be in accordance with 6.3 and 6.4 for the appropriate PSL. 
Welding is not permitted on actuators connected to PSL 4 
valves or chokes. 
b. Pneumatic or Hydraulic Powered Actuators 

Welding on parts which meet material class AA (Table 
4.3), shall be in accordance with 6.3 except that quality con- 
trol requirements shall be visual examination for fabrication 
welds. Repair welds shall include liquid penetrant or mag- 
netic particle examination as applicable for material defects 
only. 


10.16.4 Materials 
10.16.4.1 


Materials wetted by retained fluids and used in actuators 
connected to PSL 1-4 valves or chokes shall be in accor- 
dance with 5.2 and 5.4. 


10.16.4.2 Pneumatic or Hydraulic Powered 
Actuators 


Retained Fluid Powered Actuators 


Metallic and nonmetallic materials used in actuators ex- 
posed only to control fluids suitable for use with materials 
class AA (Table 4.3) shall require written material specifica- 
tions. The manufacturer’s written specifications shall define 
the following: 


* Mechanical Property Requirements. 
* Chemical Compositions. 
« Heat Treatment Procedure. 


Impact values shall be in accordance with 5.4.1b, PSL 1 
requirements. 


10.16.4.3 Traceability 


Pressure containing parts of actuators having a maximum 
working pressure greater than 375 psig (2.6 MPa) require 


Table 10.45—Performance Requirements for Actuators 


(1) (2) 


(3) 


PRI 


PR2 


Operating Cycles 3 cycles 
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material traceability. Traceability is considered sufficient 
when the part can be traced to a job lot which identifies the 
included heat lot(s). All components in a multi-heat job lot 
shall be rejected if any heat lot does not comply with the 
manufacturer’s written specifications. If heat lot traceability 
is maintained, only noncomplying heat lots need be rejected. 
For retained fluid powered actuators, traceability shall be in 
accordance with 7.5.2 for the applicable PSL. 


10.16.4.4 Materials for Sulfide Stress Cracking 
Service 


Actuators powered by well fluids or control fluids which 
could cause sulfide stress cracking shall meet the require- 
ments of 7.5.1. 


10.16.4.5 Nonmetallic Sealing Elements 


a. General 

Nonmetallic seal materials shall be capable of withstand- 
ing the maximum working pressure within the temperature 
rating specified by the manufacturer, and shall be compati- 
ble with the designated service. 
b. Elastomeric Materials 

Sealing elements shall be in accordance with 7.5.8. 


10.16.5 Testing 
10.16.5.1 Hydrostatic Testing 


Pressure containing parts shall be subjected to a hydro- 
Static test to demonstrate structural integrity. The pressure 
containing parts may be hydrostatically tested simultaneously 
or separately. Stems do no have to be separately tested. 

Water with or without additives, gas or hydraulic fluid 
may be used as the testing fluid. 


a. Retained Fluid Powered Actuators 

The test pressure shall be determined by the working pres- 
sure rating for the valve or choke to which the actuator is at- 
tached. Tests shall be conducted in accordance with the 
hydrostatic body test paragraph of 7.5.9 for the applicable 
PSL. 
b. Pneumatic or Hydraulic Powered Actuators 

The test pressure shall be a minimum of 1.5 times the 
maximum working pressure for actuators with a maximum 
working pressure less than or equal to 20,000 psi (138 MPa); 
above 20,000 psi (138 MPa), the test pressure shall be a min- 
imum of 1.25 times the maximum working pressure. The test 
shall consist of three parts. 


* Primary pressure-holding period. 
* Reduction of the pressure to zero. 
¢ Secondary pressure-holding period. 


Both pressure-holding periods shall not be less than 3 
minutes. The test period shall not begin until the test pressure 
has been reached and has stabilized, the equipment and the 
pressure monitoring device has been isolated from the pres- 
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sure source, and the external surfaces of the parts have been 
thoroughly dried. 
c. Acceptance Criteria 

The equipment shall show no visible leakage during each 
holding period. 


10.16.5.2 Functional Testing 


Each actuator shall be subjected to a functional test to 
demonstrate proper assembly and operation. The actuator 


may be tested with the equipment for which it is intended or 


separately. Test media for pneumatic actuators shall be a gas 
such as air or nitrogen. Test media for hydraulic actuators 
shall be a suitable hydraulic fluid or a gas such as air or ni- 
trogen. 


a. Actuator Seal Test 

The actuator seals shall be pressure tested in two steps by 
applying pressures of 20% and 100% of the maximum work- 
ing pressure to the actuator. No visible leakage shall be al- 
lowed. The minimum test duration for each test pressure shall 
be 10 minutes at 20% pressure and 5 minutes at 100% pres- 
sure for pneumatic actuators; 3 minutes at each test pressure 
for hydraulic actuators. This test period shall not begin until 
the test pressure has been reached and has stabilized and the 
pressure monitoring device has been isolated from the pres- 
sure source. The test pressure reading and time at the begin- 
ning and at the end of each pressure holding period shall be 
recorded. 
b. Operational Test 

The actuator shall be tested for proper operation, by cy- 
cling the actuator from the normal position to the fully 
stroked position, a minimum of three times. The actuator 
shall operate smoothly in both directions. The final assembly 
of actuator to valve or choke shall be tested in accordance 
with 7.5.9 for the appropriate PSL of the equipment. 
c. Gas Back Seat Test 

If the bonnet and actuator are furnished as a unit for PSL 
4 valves, a test shall be conducted in accordance with 
7.5.9.6.8. 


10.16.6 Marking 


All actuators shall be marked to conform to the require- 
ments of Section 8, 


10.16.7 Storage and Shipping 
10.16.7.1 Retained Fluid Powered Actuators 


Shall be stored and shipped in accordance with the re- 
quirements of Section 9 for the applicable PSL. 


10.16.7.2 Pneumatic or Hydraulic Powered 
Actuators 


Shall be stored and shipped in accordance with the fol- 
lowing: 
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a. Draining After Testing 

Actuators shall be drained and lubricated after testing and 
prior to storage or shipment. 
b. Rust Prevention 

Prior to shipment, parts and equipment shall have exposed 
metallic surfaces protected with a rust preventative which 
will not become fluid and run at a temperature less than 
125°F (52°C). Inherently corrosion resistant materials do not 
require protection. 
c. Sealing Surface Protection 

Exposed sealing surfaces shall be protected from me- 
chanical damage for shipping. 
d. Drawings and Instructions 

The manufacturer shall furnish to the purchaser suitable 
drawings and instructions concerning field assembly and 
maintenance of actuators, if requested. 


10.17 LOCK SCREWS, ALIGNMENT PINS, AND 
RETAINER SCREW PACKING 
MECHANISMS 


10.17.1 General 


Lock screws, alignment pins and retainer screws are out- 
side the scope of this specification. The packing mechanisms, 
however, shall be capable of maintaining a leak-tight seal at 
the rated working pressure of the head. 


10.17.2 Performance Requirements 


These products shall meet the general requirements of 4.1 
and shall be capable of performing as outlined in Table 10.46. 


10.17.3 Design 


a. Tubing Head Requirement 

Lock screws, when installed in tubing heads, shall have 
adequate number, size and strength to hold a load equivalent 
to the working pressure of the spool acting on the full area of 
the largest tubing hanger primary seal. 
b. Penetrations 

Design of lock screw penetrations is outside the scope of 
this specification. However, when such penetrations are 
made in API flanged connectors, it is the responsibility of the 
manufacturer to ensure that the penetrations do not cause the 
flange stresses to exceed the design allowables. 


10.18 OTHER END CONNECTORS (0.E.C.’S) 
10.18.1 General 


This section covers other end connectors which may be 
used for joining pressure containing or pressure controlling 
equipment and which are not specified in an API dimensional 
specification. 


10.18.2 Performance Requirements 


These products shall meet the general requirements of 4.1 
and must be capable of performing as outlined in Table 10.47. 


10.18.3 Design 


a. General 
O.E.C.’s shall be designed in accordance with 4.3.2 and 
4.3.4 as appropriate. 


Table 10.46—Performance Requirements for 
Lock Screws, Alignment Pins and Retainer Screws 


(1) (2) 


Pressure Integrity 1 cycle 


Q) (2) 


(3) 


PRI PR2 
3 cycles 
Shall seal maximum rated pressure across seal 
Table 10.47—Performance Requirements for 
Other End Connectors (O.£.C.'s) 
(3) 
PR! PR2 
3 cycles 


Pressure Integrity 1 cycle 


Shall seal maximum rated pressure internally 


Bending Moments 


Make and Break 


Shall withstand manufacturer’s rated bending 
moments, if applicable 


Shall withstand manufacturer’s rated make and 


break cycles if applicable 
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b. Nominal Size and Pressure Rating 

O.E.C.’s shall be designed with the same nominal sizes 
and pressure ratings shown in 10.1 or where appropriate, the 
sizes shown in 10.2. 
c. Dimensions 

There are no dimensional requirements for O.E.C.’s ex- 
cept as may be required by the previous paragraph. 


10.18.4 Materials 
O.E.C. material shall meet the requirements of Section 5. 
10.18.5 Testing 


API Spec 6A equipment which utilizes O.E.C.’s shall suc- 
cessfully complete the tests required in 7.5.9 and the appro- 


priate portion of Section 10. Loose O.E.C.’s are not required ° 


to be tested. 
10.18.6 Marking 

O.E.C.’s shall be marked in accordance with Section 8. 
10.18.7 Storing and Shipping 


O.E.C.’s shall be stored and shipped in accordance with 
Section 9. 


10.19 TOP CONNECTORS 
10.19.1 General 


This section covers top connectors which provide access 
to the christmas tree bore. Lift threads in top connectors used 
for pressure containment or handling are outside the scope of 
this document. 


10.19.2 Design 


a. ‘Top connectors shall be designed to satisfy service con- 
ditions specified in 4.2 

b. Top connectors shail be designed to satisfy the require- 
ments of Sections 4.3.3 and 4.3.5. 

c. Top connectors shall conform to the requirements of 4.4, 
4.5, 4.6, and 4.7. 


10.19.3 Materials 


a. Pressure containing components of the top connector 
which come into contact with internal fluids shall conform to 
all the requirements of Section 5. 

b. Structural and sealing members of the top connector 
such as hammer nuts, clamps, and bolting shall meet the 
manufacturer's written specification per 5.2 


10.19.4 Welding 


a. Any welding performed on the pressure containing parts 
of the top connector shall conform to the requirements of 
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Sections 6.3 and 6,4. 

b. Any welding performed on the structural members of the 
top connector shall conform to the requirements of Sections 
6.2 and 6.3. 


10.19.5 Quality Control 


a. Quality control requirements for pressure containing 
parts of the top connector shall conform to the requirements 
of 7.5.2. 

b. Quality control requirements for structural members of 
the top connector shall conform to the requirements of 7.5.7 
(studs and nuts). 


10.19.6 Testing 


Testing for top connector assemblies shall conform to the 
requirements of 7.5.9. 


10.19.7 Marking 
Marking shall conform with Section 8. 
10.19.8 Storage and Shipping 


Top connectors ‘shall be stored and shipped to conform 
with the requirements of Section 9. 


10.19.9 Dimensions 


a. Top connectors which use API specified end connectors 
shall conform to the requirements of 10.1, 10.2, and 10.4, 
b. Top connectors which use other end connectors shall 
conform to the requirements of 10.18. 


10.20 SURFACE AND UNDERWATER SAFETY 
VALVES AND ACTUATORS FOR 
OFFSHORE SERVICE 


10.20.1 General 


This section covers valves and actuators used in the sec- 
ondary master position in offshore surface and underwater 
wellhead applications. Safety valves are nonthreaded, actu- 
ated valves designed to close upon loss of power supply. In- 
cluded are complete assemblies, valves adapted for actuators, 
actuators and heat sensitive lock open devices. Safety valves 
shall, as a minimum, meet all the requirements as defined in 
10.5 and PR2 Sandy Service and shall also meet all the re- 
quirements specified for PSL 2. 


10.20.2 Performance Requirements 


a. Valves 

Valves shall meet the general performance requirements 
shown in Table 10.48. 
b. Actuators 

Actuators shall meet the minimum performance require- 
ments of 10.16.2. 


Information Handling Services, 


APT SPEC*BA 96 MM 0732290 OS52u71 4ec 


API SPECIFICATION 6A, SEVENTEENTH EDITION, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQUIPMENT 10-63 


Table 10.48—Operating Cycle Requirements for Safety Valves 


Q) (2) 


(3) 


PR! Standard Service 


PR2 Sandy Service 


Section 4.1 PRI PR2 

500 cycles 500 cycles 
Operating Water or Other Suitable Fluid 2% Sand Siurry Mixture 
Cycles Section 10.20.5.3a Section 10.20.5.3b 


10.20.3 Design 
10.20.3.1 


Surface Safety Valves (SSV) and Underwater Safety 
Valves (USV) designed and manufactured in accordance with 
this specification shall be constructed of materials in com- 
pliance with Section 5 of this specification and shall perform 
satisfactorily in the tests required by 10.20.5 of this specifi- 
cation. The SSV/USV shall be of a normally closed design. 
The SSV/USV shall be designed to operate, without damage 
to the SSV/USV valve or SSV/USV actuator, when 
SSV/USV energy is instantaneously applied or lost under any 
condition of SSV/USV valve body pressure within its pres- 
sure rating. Design criteria for USVs shall also include max- 
imum water depth. If grease or sealant is required in the 
SSV/USV valve body or stem area, provisions shall be made 
for injecting the grease or sealant without reducing the pres- 
sure in the SSV/USV vaive. 


10.20.3.2 SSV Valve Design 


This section covers flanged end valves, or valves with 
other industry nonthreaded end connections, and multiple 
completion or block type valves used as wellhead surface 
safety valves. A multiple completion or block type valve will 
qualify as a wellhead SSV for performance requirement PRI 
Standard Service or PR2 Sandy Service, without verification 
testing, if it is of the same internal design as an SSV valve 
within the manufacturer’s product line, which has passed the 
verification test in Spec 6AV1. Such valves shall be manu- 
factured and supplied in accordance with all other require- 
ments of this specification. 


10.20.3.3 USV Valve Design 


USV valve designs shall meet the requirements for SSV 
valve design with the following exceptions: (1) USV valves 
may use any standard or other industry accepted end con- 
nections. (2) USVs may be of nonstandard bores and/or end- 
to-end lengths. End connections shall meet all other 
requirements of this specification. Reduced opening USV 
flow ports should be sized after consideration of Through 
Flow-Line (TFL) operations. 


General 
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10.20.3.4 Actuator Design 


Actuators shall meet the requirements of 10.16.3. Actua- 
tor closing force must be sufficient to close the SSV/USV 
valve when it is at the most severe design closing condition 
as specified by the valve manufacturer. Internal components 
shall be resistant to environmental corrosion, the operation 
media, and the wellstream fluid, if exposed under normal op- 
eration conditions. Permanently attached lockopen features 
are not permitted on SSV actuators. 


10.20.3.5 Heat Sensitive Lock Open Devices 


Heat sensitive lockopen devices shall maintain the SSV 
valve in the fully open position, at atmospheric temperatures 
up to 150° F (66° C)with the SSV valve body pressurized to 
its rated working pressure and the SSV actuator cylinder bled 
to atmospheric conditions. The lockopen device shall be de- 
signed such that any component part released upon actuation 
of the device shall not present itself as potential hazard to 
personnel. The following temperature actuation conditions 
must be met. 


a. The lockopen device shall allow the SSV valve to auto- 
matically close from SSV actuator forces alone (i.e., no pres- 
sure in the SSV valve body or energy supply to the SSV 
actuator cylinder) within 6 minutes after being subjected to, 
and maintained in, a controlled environmental temperature 
of 1,000°F +25°F (538°C +14°C). 

b. Eutectic materials used shall meet the manufacturer’s de- 
sign requirements for fusing with a degree Fahrenheit tem- 
perature range of +10%. The heat sensitive device shall be 
designed to actuate at maximum sustained temperature of 
400° F (204°C). 


10.20.4 Material 


a. Valves 

Materials for pressure containing and pressure controlling 
parts shall comply with Section 5. 
b. Actuators 

Materials for SSV/USV actuators shall meet the require- 
ments of 10.16.4. 
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10.20.5 Testing 
10.20.5.1 Drift Test 


All assembied safety valves or safety valves adapted for 
actuators with simulated bonnets shall pass a drift test as de- 
scribed in 7.5.9. 


10.20.5.2 Other Testing 


All assembled safety valves or safety valves adapted for 
actuators with simulated bonnets shall pass all applicable 
tests required and described in 7.5.9, as a minimum. All test 
data shall be recorded on a test data sheet similar to that 
shown in Table 10.49. 


10.20.5.3 Verification Testing 


a. PRI Standard Service 

To verify a specific PR1 Standard Service SSV/USV de- 
sign, the manufacturer shall test in accordance with Spec 
6AVI1 using water or other suitable fluids for test media. 
Qualification for PR2 Sandy Service also qualifies the 
SSV/USV for PR1 Standard Service. 
b. PR2 Sandy Service 

To verify a specific PR2 Sandy Service SSV/USV design, 
the manufacturer must submit an SSV/USV of the same ba- 
sic design and materials of construction to a Test Agency 
which meets the requirements of Spec 6AV1. Verification 
testing at a Test Agency is not required for SSV/USV equip- 
ment other than valve bore sealing mechanism, Performance 
Requirement Level PR2 Sandy Service. 
c. Test Requirements 

Any significant change in the design or materials of con- 
struction which would affect the SSV/USV valve bore seal- 
ing mechanism shall require re-qualification by verification 
testing. Qualification of an SSV qualifies a USV with the 
same SSV valve bore sealing mechanism and vice versa. The 
valve may be tested with or without the actuator. 


10.20.5.4 Heat Sensitive Lock Open Devices 
Verification Testing 


Tests to confirm the design requirements of 10.20.3.5 
shall be done in an air environment with air velocity past the 
SSV actuator due to natural air convection only. The manu- 
facturer shall have data available to show that the device has 
been sufficiently tested to ensure that it is capable of satisfy- 
ing the design requirements. 


10.20.6 Storage and Shipping 


a. Valves 

All SSV/USV valves shall be stored and shipped in ac- 
cordance with Section 9. 
b. Actuators 

All SSV/USV valves actuators shall be stored and shipped 
in accordance with 10.16.7. 
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c. SSV/USV 
All SSV/USV shall be stored and shipped in accordance 
with Section 9. 


10.20.7 Quality Control Records Requirements 


Record requirements for SSV/USV valves shall be in ac- 
cordance with 7.6 and the additional requirements for this 
section. 


10.20.7.1 Records to Be Furnished to Purchasers 


a. Functional Test Data Sheet 

Each SSV/USV shall be delivered to the purchaser with a 
completed SSV/USV Functional Test Data Sheet, Table 
10.49, 
b. Shipping Report 

A report in accordance with Table 10.50 shall be provided. 
c. Operating Manual 

An operating manual meeting the requirements of 
10.20.7.2 shall be furnished on SSV/USV equipment sup- 
plied to this specification. 


10.20.7.2 Minimum Contents of Manufacturer's 
Operational Manual 


10.20.7.2.1 Design Information 


a. Type, model and size for which the manual is applicable. 
b. Catalog or figure number for Item 10.20.7.2.1a. 

c. Performance requirements for which these types, model, 
an sizes are suitable. 

d. Temperature and working pressure ranges for which the 
unit(s) are designed. 

e. Drawings and illustrations giving dimensional data of 
unit(s), as required, for installation or operation. 

f. Parts list with information necessary for reordering, in- 
cluding addresses and telephone numbers. 


10.20.7.2.2 Inspection and Testing 


a. Achecklist shall be provided for visual inspection prior 
to hookup. 

b. Written and graphic instructions for field hookups shall 
be provided. 

c. Appropriate test procedures. 


10.20.7.2.3 Installation 


a. Proper 

Proper installation methods shall be clearly written and il- 
lustrated as necessary. Any necessary preliminary lubrication 
or greasing shall be specified in detail. Warnings to indicate 
potential danger to personnel, or cautions to indicate potential 
danger to equipment shall be clearly marked ‘“‘Warning” or 
“Caution”. 
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b. Improper 

Any known configurations of installing the unit which 
may result in non-operation shall be noted both in writing 
and by picture or schematic. Such illustrations and written 
warnings shall be clearly marked “Wrong”. 


10.20.7.2.4 Operation and Maintenance 


a. Maintenance requirements including recommended in- 
tervals of maintenance. 
b. Proper operating techniques. 


10.20.7.2.5 Troubleshooting 


a. Disassembly and assembly instructions. 

b. Assembly diagram showing individual parts in proper re- 
lationship to one another. 

c. Repair instructions and precautions including a chart list- 
ing symptoms, probable cause or causes of the problem, and 
repairs necessary. 


10.20.7.3 Failure Reporting 


After receiving a failure report from the Operator, the 
manufacturer of SSV/USV equipment, shall respond in writ- 
ing to the Operator within 6 weeks of receipt, describing 
progress in the failure analysis. He shall also notify the Op- 
erator in writing of the final results of his analysis and the 
corrective action. If the failure analysis causes the equipment 
manufacturer to change the design, assembly, or operating 
procedures of a model of equipment, he shall, within 30 days 
of such changes, report them in writing to all Purchasers and 
Known operators of equipment having potential problems. 
Copies of all reports to the Operator shall also be sent to the 
Manager, API Exploration & Production Quality Program. 


10.20.8 Repair and Remanufacture 


SSV/USV repair and remanufacture shall be in accor- 
dance with Section 11, RL 2, as a minimum. 
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Table 10.49—SSV/USV Functional Test Data Sheet (Example) 
SSV/USV Valve Data: 
Manufacturer 
SSV/USV Valve Catalog or Model No. Serial No. Size 
Rated Working Pressure Temperature Classification 
SSV/USV Valve Bore Service Class 
- Class 2 SSV/USV Valve Performance Test Agency Test Report No. 
SSV/USV Actuator Data: 
Manufacturer 
SSV/USV Valve Catalog or Model No. Serial No. Size 
Rated Working Pressure Temperature Classification 
SSV/USV Valve Bore Service Class 
Functional Test Data: 
I. SSV/USV Actuator Seal Test Performed By 
Pneumatic Hydraulic 
At 20% of Working Pressure Rating 
Beginning Time Test Gauge Pressure Reading 
Ending Time Test Gauge Pressure Reading 
At 80% to 100% of Working Pressure Rating 
Beginning Time Test Gauge Pressure Reading 
Ending Time Test Gauge Pressure Reading 
IL. Drift Check 
Drift Mandrel OD 
Visual Inspection Performed By 
Ii. SSV/USV Actuator Operational Test Performed By 
Number of Cycles Completed 
IV. SSV/USV Valve Body and Bonnet Hydrostatic Test Performed By 
Required Test Pressure 
Primary Pressure Holding Period 
Beginning Time Test Gauge Pressure Reading 
Ending Time Test Gauge Pressure Reading 
Secondary Pressure Holding Period 
Beginning Time Test Gauge Pressure Reading 
Ending Time Test Gauge Pressure Reading 
Vv. SSV/USV Valve Seat Test Performed By 
SSV/USV Valve Type: Uni-Directional Bi-Directional 
Required Test Pressure 
Primary Seat Test (Pressure Applied From Downstream End) 
Beginning Time Test Gauge Pressure Reading 
Ending Time Test Gauge Pressure Reading 
Secondary Seat Test (Pressure Applied From Downstream End) 
Beginning Time Test Gauge Pressure Reading 
Ending Time Test Gauge Pressure Reading 
Tertiary Seat Test (Pressure Applied From Downstream End) 
Beginning Time Test Gauge Pressure Reading 
Ending Time Test Gauge Pressure Reading 
Certified By Company 
Title Date 
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Table 10.50—Surface Safety Valve or Underwater Safety Valve Shipping and Receiving Report (Example) 
(Minimum Data Requirement) 


i — ————— 


EQUIPMENT DATA: 


SSV/USV Valve, Manufacturer 
Catalog or Model No. Serial No. Size 
Working Pressure Rating Temperature Rating: Max. Min. 
API Class of Service 
Date of Manufacture (month and year) 
Class 2 SSV/USV Valve Performance Test Agency Test Report No. 


SSV/USV Actuator, Manufacturer 
Catalog or Model No. Serial No. Size 
Working Pressure Rating Temperature Rating: Max. Min. 
API Class of Service 
Date of Manufacture (month and year) 
Customer Purchase Order No. 
Function Test Date Shipment Date 


OPERATOR DATA: 

Date Received 

Company Name Organization Unit 

Field Lease Well 
Condition of SSV/USV Prior to Installation 
1. Connections Tight 
2. Opening Pressure* Closing Pressure* 
3. General 


* Actuating Pressure 


Inspected By: Inspector/Supervisor 
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11. Repair and Remanufacture 


Requirements 
11.1. GENERAL 


This section was formulated to provide for the repair and 
remanufacture of wellhead and christmas tree equipment 
originally manufactured to API 6A 15th Edition or later edi- 
tions. It is a requirement of this section that for equipment re- 
paired or remanufactured in accordance with this 
specification to be marked with the API monogram (see 
11.8.1.1). It shall have originally been marked with the 
monogram in addition to have been manufactured to API 
Specification 6A 15th Edition or later editions PSL 1 or 
higher. 


11.2 REPAIR/REMANUFACTURE LEVELS (RL) 


This section establishes requirements for the four re- 
pair/remanufacture levels. These four RL designations define 
different levels of technical requirements for the equipment 
being repaired/remanufactured. 


a RL1 

Any API 6A equipment identified as PSL 1—4 which is re- 
paired/remanufactured to meet the requirements of API 6A 
RL 1. 
b. RL2 

Any API 6A equipment identified as PSL 2—4 which is re- 
paired/remanufactured to meet the requirements of API Spec 
6A RL 2. 
c. RL3 

Any API 6A equipment identified a PSL 3-4 which is re- 
paired/remanufactured to meet the requirements API 6A 
RL 3. 
d. RL4 

Any API 6A equipment identified as PSL 4 which is re- 
paired/remanufactured to meet the requirements of API 6A 
RL 4. 


11.3. DESIGN 


For RL |—4, the design shall meet the requirements of the 
applicable PSLs and PRs in accordance with Sections 4 and 
10 of this specification. 


11.4 MATERIAL FOR REPLACEMENT PARTS 


Material requirements for repair level RL 1 thru RL 4 shall 
meet the requirements for materials specified by Section 5 of 
this specification. 


11.5 REPAIR 
11.5.1 


a. This section applies to repair operations. 
b. Field repair is beyond the scope of this specification. 


General 
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c. Personnel performing the repair operations described in 
this section shall be qualified in accordance with written re- 
quirements of the particular repairer. These written require- 
ments shall address minimum personnel training and 
qualifications. 

d. Personnel performing quality control activities on re- 
paired equipment for any repair level shall be qualified per 
Section 7 of this specification. 


11.5.2 Repair Procedure 
11.5.2.1 Equipment Identification 
Equipment to be repaired shall be identified as to: 


a. Manufacturer 

b. Size and working pressure 

c. PSL, PR, Temp Rating, Material Class/Retained Fluid 
Rating and RL as applicable. 

d. Serial number and any other traceable identification as 
applicable. 

e. Comments as to general condition. 


11.5.2.2. Documentation of Identification 


The information noted above shall be documented to con- 
trol the various repair operations and become a part of the 
records kept by the repairer. 


11.5.2.3 Equipment Disassembly 


Equipment shall be disassembled and cleaned in accor- 
dance with the repairer’s written specifications. Control fea- 
tures shall be exercised to segregated or otherwise identify 
the components of each assembly to avoid the mixing or mis- 
matching of components during reassembly. 


11.5.2.4 Equipment Evaluation 


Following disassembly and cleaning, the equipment shall 
be evaluated in accordance with the written requirements of 
the repairer. Evaluation shall consist of the following items 
as a minimum: 


a. Visual inspection. 
b. Verification of all API specified dimensions in accor- 
dance with this specification. 


Results of the evaluation shall be documented and shall 
become part of the repair procedure control document and 
shall be included in the records kept by the repairer. 


11.5.2.5 Replacement Parts 


Replacement parts shall meet the requirements of the RL 
to which the equipment is being repaired. See 11.2. 


11.5.2.6 Equipment Reassembly 


Repaired equipment shall be reassembled in accordance 
with the repairer’s written specifications. 
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11.5.2.7 Assembled Equipment Testing 


Repaired equipment shall be tested in accordance to 7.5.9. 
The RLs have been organized to correspond to 6A PSLs for 
assembled equipment testing purposes: 


RLs PSLs 
RL! PSL 1 
RL2 PSL2 
RL3 PSL 3 
RL4 PSL4 


11.6 REMANUFACTURING 
11.6.1. General 


a. Personnel performing welding operations shall be qual- 


ified in accordance with Section 6 of this specification. 

b. Personnel performing quality control activities on any 
remanufacturer level shall be qualified in accordance with 
Section 7 of this specification. 

c. Personnel performing the functions described in this sec- 
tion shall be qualified in accordance with the written proce- 
dures of the individual remanufacturer. These written 
procedures shall address minimum personnel training and 
qualifications. 


11.6.2 Remanufacturing Procedures 
11.6.2.1 


Equipment to be remanufactured shall be identified as fol- 
lows: 


Equipment Identification 


a. Original manufacturer. 

b. Size and working pressure. 

c. PSL, PR, temp rating, material class/retained fluid rat- 
ing, and RL as applicable. 

d, Serial number and any other traceable identification. 

e. Comments as to general condition. 


11.6.2.2 Documentation of identification 


The information noted above shall be documented to con- 
trol the various remanufacturing operations and become a 
part of the records kept by the remanufacturer. 


11.6.2.3 Equipment Disassembly 


Equipment shall be disassembled and cleaned in accor- 
dance with the remanufacturer’s written specification. Con- 
trol features shall be exercised to segregate or otherwise 
identify the components of each assembly during the disas- 
sembly to avoid mixing or mismatching of components dur- 
ing the reassembly. 


11.6.2.4 Equipment Evaluation 


Following disassembly and cleaning, the equipment shall 
be evaluated in accordance with written requirements of the 


remanufacturer. The evaluation shall consist of, as a mini- 
mum, the following: 


a. Visual inspection. 
b. Verification of all API specified dimensions in accor- 
dance with this specification. 


Results of the evaluation shall be documented and shall 
become a part of the remanufacturer’s control document and 
shall be included in the remanufacturer records kept by the 
remanufacturer. 


11.6.2.5 Replacement Parts 


Replacement parts shall meet the requirements of the RL 
to which the equipment is being remanufactured. See 11.2. 


11.6.2.6 Control of Manufacturing Operation 


When manufacturing operations are required, they shall 
be performed in accordance with the remanufacturer’s writ- 
ten specification. 

Special Note: The alteration of equipment profiles during remanufacturing 
operations shall be based on all applicable requirements of this specifica- 


tion. Dimensional tolerances as shown in this specification shall be main- 
tained. 


11.6.2.7 Equipment Reassembly 


Remanufactured equipment shall be reassembled in ac- 
cordance with the remanufacturer’s written specifications. 


11.6.2.8 Assembled Equipment Testing 


Remanufactured equipment shall be tested in accordance 
to 7.5.9. The RLs have been developed to correspond to 6A 
PSLs for assembled equipment testing purposes. 


RLs PSLs 
RL! PSL | 
RL2 PSL2 
RL3 PSL 3 
RL4 PSL4 


11.6.3 Welding 


Equipment which requires welding during the remanu- 
facturing process shall be welded in accordance with re- 
quirements of Section 6 of this specification. 


11.7 QUALITY CONTROL 
11.7.1. General 


Quality control requirements for repaired/remanufactured 
equipment shall be in accordance with Section 7 of this spec- 
ification. 
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11.7.2 Bodies, Bonnets, and End and Outlet 
Connections (Reused Parts) 


11.7.2.1 RL 1and RL2 


a. Visual Examination 

All bodies, bonnets, and end and outlet connections to be 
reused shall be visually examined. The repairer/remanufac- 
turer shall have written specifications including acceptance 
criteria controlling this activity. Minimum specification cri- 
teria is contained in 7.5.2.1.5 for RL 1 and 7.5.2.1.5 and 
7.5.2.2.7 for RL 2-4. 
b. Hardness Testing 

All bodies, bonnets, and end and outlet connections to be 
reused which are intended for sour service shall be hardness 
tested in accordance with 7.5.2.1.3 of this specification. 


11.7.22 RL3-4 


Requirements shall be per RL 1-2. For RL 3-4 no parts may 
be reused when the serialization markings in accordance with 
7.5.2.3.13 are no longer legible or otherwise traceable to the 
component. 


11.7.3 Weld Repair RL 1-4 


Quality control requirements for repair welds shall meet 
the requirements of Section 6 of this specification. 


11.7.4 Stems (Reused Parts, RL 1-4) 


a. Visual Examination 

All stems to be reused shall be visually examined. The re- 
pairer/remanufacturer shall have written specifications in- 
cluding acceptance criteria controlling this activity. 
b. Hardness Testing . 

All stems to be reused shall be hardness tested in accor- 
dance with 7.5.2.1.3 of this specification. 


11.7.5 Valve Bore Sealing Mechanisms (VBSM) 
and Choke Trim (Reused Parts) 


a. RL 1-2 

All VBSM and choke trim to be reused shall be visually 
examined. The repairer/remanufacturer shall have written 
specifications including acceptance criteria controlling this 
activity. 
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b. RL3-4 

Requirements shall be identical to RL 1-2. Additionally, 
no VBSM or choke trim shall be reused when the serializa- 
tion requirements of 7.5.2.3.13 are no longer legible or oth- 
erwise traceable to the component. 


11.7.6 Assembled Equipment 


The quality control requirements for assembled equipment 
shall conform to Section 7 and 7.5.9 of this specification. See 
11.5.2.7 for repaired equipment and 11.6.2.8 for remanufac- 
tured equipment. 


11.7.7 Quality Control Records Requirements 
The quality control records required by this section shall 


conform to Section 7 and 7.6 of this specification. 


11.8 EQUIPMENT MARKING 
11.8.1 General 


Equipment repaired/remanufactured shall be marked to 
the requirement of this section!. These marking requirements 
are in addition to and do not replace the requirements of Sec- 
tion 8 of this specification. 


11.8.1.1. Metallic Marking Locations 


Metallic marking locations for repaired/remanufactured 
equipment are shown in Section 8, Table 8.1. The following 
RL markings shall be placed in close proximity to PSL mark- 
ing on a separate nameplate. 


a. “RMFR” for remanufacture or “RPR” for repair. 
b. Repairer’s/remanufacturer’s name or mark. 

c. Repair/Remanufacture level. 

d. Date of repair or remanufacture. 


11.8.1.2 Previous Equipment Marking 


Repaired equipment shall have the original monogram 
and all other original markings retained. 


1API Licensees may additionally mark as shown in Appendix K. 
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APPENDIX A—PURCHASING GUIDELINES 


Ai General 


This appendix provides recommended guidelines for in- 
quiry and purchase of API Spec 6A equipment. These guide- 
lines consist of data sheets to be completed by the purchaser, 
a series of typical wellhead and tree configurations, and a de- 
cision tree and table for determining specification levels. 


The data sheets are designed to perform two functions: 


a. Assist the purchaser in deciding what he wants. 

b. Assist the purchaser in communicating his particular 
needs and requirements, as well as information on the well 
environment, to the manufacturer for his use in designing and 
producing equipment. 


To use this appendix, a copy of the data sheets should be 
completed as accurately as possible. The typical configura- 
tions should be referred to, as needed, to select the required 
equipment. The decision tree Figure A3 and Table A2 with 
its instructions provides the API recommended practice as to 
which PSL each piece of equipment should be manufactured. 
A copy of the data sheet should then be attached to the pur- 
chase order or request for proposal. 


A2 Data Sheets 


The following pages contain questions and information 
that can be used to select wellhead equipment. Exhibit Al 
contains general information which pertains to the entire 
well. Exhibits A2 through A8 are designed to be used for 
each type of equipment. 


A3 Chokes 


Orders for chokes shall specify the size and pressure rat- 
ing of the inlet connection as well as size, type and pressure 
rating of the outlet connection, first listing the inlet connec- 
tion and then the outlet connection, the working pressure, and 
type, i.c., adjustable or positive. Orders for adjustable chokes 
should specify the maximum orifice diameter. Orders for 
positive chokes should specify the type of flow bean together 
with its maximum orifice size. 


A4_ Typical Wellhead and Tree 
Configurations 


Examples of typical wellhead and tree configurations are 
shown on Figures Al and A2. Also included are examples of 
casing and bit programs that would be consistent with the 
wellheads as shown. 
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A5 Product Specification Level 


A5.1 Specification levels are defined in 1.3. Table A2 and 
Figure A3 show the recommended specification level for pri- 
mary parts. This table and figure both give the same answer 
and either can be used. Primary parts of a wellhead assembly 
include as a minimum: 


« Tubing head 

¢ Tubing hanger 

¢ Tubing head adapter 
« Lower master valve 


All other wellhead parts are classified as secondary. The 
specification level for secondary parts may be the same as or 
less than the level for primary parts. 

The following definitions apply to the basic questions 
asked in Table A2 and Figure A3. 


A5.1.1 NACE? 


This applies to the partial pressure of hydrogen sulfide 
(HS) in the produced fluid as defined by NACE Std. 
MRO175. 


A5.1.2 High HS Concentration? 


Use “Yes” if the 100 PPM radius of exposure (ROE) of 
H,S is greater than 50 ft (15 m) from the wellhead. ROE is 
defined in Section 6 of this appendix. 


A5.1.3 Close Proximity? 


This proximity assessment should consider the potential 
impact of an uncontrolled condition on life and environment 
near the wellhead. The following list of items can be used for 
determining potential risk. Items for additional consideration 
should be included when necessary. 


a. 100 PPM radius of exposure (ROE) of H,S is greater 
than 50 ft. (15 m) from the wellhead and includes any part of 
a public area except a public road. ROE is defined in Sec- 
tion 6 of this appendix. 

Public area shall mean a dwelling, place of business, 
church, school, hospital, school bus stop, government build- 
ing, a public road, all or any portion of a park, city, town, vil- 
lage, or other similar area that one can expect to be 
populated. Public road shall mean any federal, state, county 
or municipal street or road owned or maintained for public 
access OF use. 

b. 500 PPM ROE of H,S is greater than 50 ft. (15 m) from 
the wellhead and includes any part of a public area including 
a public road. 

c. Well is located in any environmentally sensitive area 
such as parks, wildlife preserve, city limits, etc. 
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d. Well is located within 150 ft. (46 m) of an open flame or 
fired equipment. 

e. Well is located within 50 ft. (15 m) of a public road 
(lease road excluded). 

f. Well is located in state or federal waters. 

g. Well is located in or near inland navigable waters. 

h. Well is located in or near surface domestic water 
supplies. 

i. Well is located within 350 ft. (107 m) of any dwelling. 


These conditions are recommended minimum considera- 
tions, It will be necessary to meet any local regulatory 
requirements. 


A6 Radius of Exposure (ROE) of H.S 


A6.1 The following information is taken from Texas Rail- 
road Commission Rule 36. SI metric equivalent rules may be 
used if available. Other methods of calculating ROE may ap- 
ply depending on local regulations. 


A6.1.1 For determining the location of the 100 ppm radius 
of exposure: 


X = [(1.589)(mole fraction H,S)(Q)]0.6258 


A6.1.2 For determining the location of the 500 ppm radius 
of exposure: 


X = [(0.4546)(mole fraction H2S)(Q)]0.6258 
Where: 


X = Radius of exposure in feet. 
Q = Maximum volume determined to be available for 
escape in cubic feet per day. 
H2S ~ Mole fraction of hydrogen sulfide in the gaseous 
mixture available for escape. 


A6.1.3 The volume used as the escape rate in determining 
the radius of exposure shall be that specified below, as is ap- 
plicable. 


a. For the new wells in developed areas, the escape rate 
shall be determined by using the current adjusted open-flow 
rate of offset wells, or the field average current adjusted 
open-flow rate, whichever is larger. 

b. The escape rate used in determining the radius of expo- 
sure shall be corrected to standard conditions of 14.65 psia 
and 60°F (16°C). 


A6.1.4 When a well is in an area where insufficient data 
exists to calculate a radius of exposure, but where hydrogen 
sulfide may be expected, a 100 ppm radius of exposure equal 
to 3000 feet shall be assumed. 
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A7 Corrosivity of Retained Fluid 


To select the desired materials class in Table 4.3, the pur- 
chaser may determine the corrosivity of the retained fluid by 
considering the various environmental factors and produc- 
tion variables listed in Exhibit Al. Corrosion, stress-corro- 
sion cracking, erosion-corrosion, and sulfide stress cracking 
are all influenced by the interaction of the environmental fac- 
tors and the production variables. Other factors and variables 
not listed in Exhibit Al may also influence fluid corrosivity. 

The purchaser shall determine if materials must meet 
NACE Standard MRO1I75 for sour service. NACE Standard 
MR0O175 is only concerned with the metallic material re- 
quirements to prevent sulfide stress cracking and not with re- 
sistance to corrosion. A second consideration should be to 
determine the carbon dioxide partial pressure, which gener- 
ally relates to corrosivity in wells as shown in Table Al. 


Table Ai—Relative Corrosivity of Retained Fluids as 
Indicated by CO, Partial Pressure 


Retained Relative Partial Pressure of CO, 
Fluids Corrosivity (psia) (MPa) 
General Service noncorrosive <7 (<.05) 
General Service slightly corrosive 7to30 = (.05 to .21) 
General Service moderately to highly > 30 (>.21) 
corrosive ‘ 
Sour Service noncorrosive <7 (<.05) 
Sour Service slightly corrosive 7to30 = (.05 to .21) 
Sour Service moderately to highly > 30 (>.21) 


No single retained fluid may be able to predict the field 
performance of any single type of metallic or nonmetallic 
material. 

The minimum partial pressure of carbon dioxide required 
to initiate corrosion nd the relative effect of increasing par- 
tial pressures on the corrosion rate is strongly influenced by 
the other environmental factors and production variables 
listed in Appendix A, Exhibit Al. 

Finally, the purchaser should consider the future service 
of the well when choosing a materials class. This not only in- 
cludes anticipated changes in carbon dioxide partial pressures 
for production but also should include consideration of 
workover operations such as acidizing. 

The purchaser may consider chemical inhibition to reduce 
corrosivity. Effective chemical inhibition changes the rela- 
tionship between the partial pressure of CO, and the relative 
corrosivity of the retained fluids in the above table. 

The purchaser may also consider using metallic overlays 
or plastic/organic coatings to reduce corrosion of low alloy 
equipment. Some coatings have maximum service tempera- 
ture limitations less than the temperature ratings selected 
from Table 4.2 for the equipment. 
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Wellhead Equipment Data Sheet 
Exhibit Al—General 


Specification required: API Spec 6A , Spec 14D 

API Monogram required? Yes No 

Well name(s) and location(s): 

Maximum operating pressure: 

Anticipated wellhead shut-in pressure: 

Temperature ranges anticipated: 
Minimum Ambient Temperature: 
Maximum Flowing Fluid Temperature at Wellhead: 

Anticipated composition of produced fluids: CO, ppm Chlorides ppm 

H2S ppm Other 

Anticipated completion or future workover or recovery operations which would affect pressure, temperature, or fluid 

content: 

New values: 

Are there any government regulations that will apply or must be met by this equipment? 

If so, which one(s)? 

Water or brine pH: 

Does NACE Standard MRO175 apply? 

Will scale, paraffin, corrosion, or other types of inhibitors be used? 


Inhibitor type: Inhibitor carrier: Batch or continuous inhibition? 
Will acidizing be performed? Type of acid: 
Anticipated production rates: BPD oil/condensate 

MCFD gas 

BPD S&W 
Will erosion be a concern? Cause: 
External coating? Yes, Type No 
Internal coating? Yes, Type No 


Delivery requirements: 
Special shipping, packing and storage instructions: 


Casing Program 
Top Joint in String 
Total String Bit 
Size (OD) Wt., Ib/ft (Kg/m) Grade Connection — Hanging Wt. (1,000) Size 
Conductor 
Surface Csg. 
Protective 
Csg. 
Production 
Csg. 
Tubing 
Type of Completion: single or multiple 
conventional or tubingless 
Technical contact in buyer’s organization: 
Phone: 
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Wellhead Equipment Data Sheet 
Exhibit A2—Casing Head Housing PSL: PR: 


Bottom connection: Size 
Type: 
Top connection: Size: 
Rated Working Pressure: 
Type: 
Outlets: Size: 
Rated Working Pressure: 
Type: 
Number: 
Equipment for outlets: Valve removal plug: 
Valves(Inboard): Qty PSL: PR: 
Valves (Other): Qty PSL: PR: 
Companion flanges: Qty PSL: 
Bull plugs: Qty 
Nipples: Qty 
Needle valves: Qty 
Gauges: Qty 
Lock screws? Yes No Lock Screw Function: 
Base plate requirements: 
Special material requirements: 
Casing hanger: PSL: 
Size: 


API Temperature Classifications: 
Material Class (Table 4.3): 
Retained Fluid (Table Al): 
Witness? Yes No 
External coating? No Yes If yes, type 
Internal coating? No Yes If yes, type 
Flange Bolting Class: Specify Class (III, II, or 1) 
Outlet inboard (studs): (nuts): 
Outlet other (studs): (nuts): 
Test and auxiliary equipment: 
Bowl protectors: 
Running and retrieving tools: 
Test plugs: 
Other requirements: 
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Wellhead Equipment Data Sheet 
Exhibit A3—Casing Head Housing PSL: PR: 


Bottom connection: Size: 
Rated Working Pressure: 
Type: 

Top connection: Size: 

= Rated Working Pressure: 

Type: 

Outlets: Size: 
Rated Working pressure: 
Type: 
Number: 

Equipment for outlets: Valve removal plug: 
Valves(Inboard): Qty PSL: PR: 
Valves (Other): Qty PSL: PR: 
Companion flanges: Qty PSL: 


Bull plugs: Qty 
Needle valves: Qty 
Gauges: Qty 
Lock screws? Yes No Lock Screw Function: 
Special material requirements: 
Bottom casing spool packoff: Size: 


‘Type: 
PR: 


Casing hanger: PSL: 

Size: 

Type: 

PR: 

API Temperature Classifications: 
Material Class (Table 4.3): 
Retained Fluid (Table A1): 
Witness? Yes No 
External coating? No Yes If yes, type 
Internal coating? No Yes If yes, type 
Flange Bolting Class: Specify Class (III, II, or I) 


Main run (studs): (nuts): 
Outlet inboard (studs): (nuts): 
Outlet other (studs): (nuts): 


Test and Auxiliary Equipment: 
Bowl protectors: 
Running and retrieving tools: 
Test plugs: 

Other requirements: 
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Wellhead Equipment Data Sheet 


Exhibit A4A—Tubing Head Spoo! PSL: PR: 

Bottom connection: Size: 
Rated Working Pressure: 
Type: 

Top connection: Size: 

7 Rated Working Pressure: 

Type: 

Outlets: Size: 
Rated Working Pressure: 
Type: 
Number: 

Equipment for outlets: Valve removal plug: 
Valves(Inboard): Qty PSL: PR: 
Valves (Other): Qty PSL: PR: 
Companion flanges: Qty _____ PSL: 


Bull plugs: Qty 

Needle valves: Qty 

Gauges: Qty 
Lock screws? Yes No Lock Screw Function: 
Special material requirements: 
Bottom tubing spool packoff: Size: 


Type: 
PR: 
Tubing hanger: PSL: 
Size: 
‘Type: 
PR: 


Back Pressure valve type: 
Surface controlled subsurface valve control lines: 
API Temperature Classifications: 
Material Class (Table 4.3): 
Retained Fluid (Table A1): 
Witness? Yes No 
External coating? No Yes If yes, type 
Internal coating? No Yes If yes, type 
Flange Bolting Class: Specify Class (III, 1, or I) 
Main run (studs): (nuts): 
Outlet inboard (studs): (nuts): 
Outlet other (studs): (nuts): 
Test and auxiliary equipment: 
Bowl protectors: 
Running and retrieving tools: 
Test plugs: 


Other requirements: 
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Wellhead Equipment Data Sheet 


Exhibit As—Crossover Flange PSL: PR: 


Bottom connection: Size: 
Rated Working Pressure: 
Type: 
Top connection: Size: 
= Rated Working pressure: 
Type: 
Packoff type: 
Size: 
PR: 
Special material requirements: 
API Temperature Classification: 
Material Class (Table 4.3): 
Retained Fluid (Table Al): 
Witness? Yes No 
External coating? No Yes If yes, type 
Internal coating? No Yes If yes, type 
Flange Bolting Class: Specify Class (II, II, or I) 
Main run (studs): (nuts): 
Wellhead Equipment Data Sheet 
Exhibit A6é—Tubing Head Adapter PSL: PR: 
Bottom connection: Size: 
Rated Working Pressure: , 
Type: 
Top connection: Size: 
Rated Working Pressure: 
Type: 
Surface controlled sub-surface safety valve outlets: 
Number: 
Type of connection: 
Size: 
Electrical feed through connection? 
Special material requirements: 
API Temperature Classification: 
Material Class (Table 4.3): 
Retained Fluid (Table Al): 
Witness? Yes No 
External coating? No Yes If yes, type 
Internal coating? No Yes If yes, type 
Flange Bolting Class: Specify Class (III, Il, or 1) 
Main run (studs): (nuts): 
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Wellhead Equipment Data Sheet 
Exhibit A7—-Christmas Tree and Choke 
Single Dual Multiple 
Solid Block Stacked 


pr aad anadasEEa an 


External Flanged? 

Coating? Bolting Ring 

If Yes, State Class Gasket 
Size Material? PSL PR Witness? Type Studs Nuts Type 


Lower Master Valve 
Upper Master Valve 
Swab (Crown) Valve 
Wing Valve—Inboard 
Wing Valve(s}—Other 
Tee/Cross (circle one) 


Choke 


End Flange 
Companion Flanges 
Instrument Flanges 


Retained fluid (Table Al): 

API Temperature Classification: 

Material Class (Table 4.3): 

Upper master prepped for actuator: Yes No If yes, specify requirements below PR: 

Wing valve—Inboard prepped for actuator: Yes No If yes, specify requirements below PR: 

Wing valve—Other prepped for actuator: Yes No If yes, specify requirements below PR: 

Choke: Adjustable or fixed: 

Orifice size: Nominal Size: 

Pressure drop: 

Flowline connection: Size: 
Type: 

Special material requirements: 

Are there any government regulations that will apply or must be met by this equipment? 


eee 


Other requirements: 
Upper master valve type actuator required: Pneumatic/piston Hydraulic/piston 
Supply Pressure: Pneumatic/diaphragm Hydraulic/diaphragm 
Air Gas 
Wing valve type actuator required: Pneumatic/piston Hydraulic/piston 
Pneumatic/diaphragm Hydraulic/diaphragm 
Supply Pressure: 
Other: 


See 
a 


Ge 


fe ass a Se 

@ Define or specify material requirements and, if cladding or other corrosion resistant materials are to be inlayed, state base 
material type/clad material type, i.e., 4130/625. 

> Indicate required class bolting, Ill, II or I per Section 10.3, as required for the applicable retained fluid class and temperature 
classification. 
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Wellhead Equipment Data Sheet 
Exhibit A8—Compact Casing Head Housing PSL: PR: 


A. Bottom connection: Size: 
Type: 
Outlets: Size: 
Rated Working Pressure: 
. Type: 
Number: 
Equipment for outlets: Valve removal plug: 
Valves (Inboard): Qty PSL: PR: 
Valves (Other): Qty PSL: PR: 
Companion flanges: Qty PSL: 
Bull plugs: Qty 
Nipples: Qty 
Needle valves: Qty 
Gauges: Qty 
Lock screws? Yes No Lock Screw Function: 
Base plate requirements: 
Witness? No Yes 
Special material requirements: 
Bottom casing spool packoff: Size: 
Type: 
Casing hanger: PSL: PR: 
Size: 


API Temperature Classifications: 
Material Class (Table 4.3): 
Retained Fluid (Table Al): 
External coating? No Yes If yes, type: 
Internal coating? No Yes If yes, type: 
Flange Bolting Class: Specify Class (IH, I, or I 

Outlet Inboard (studs): (nuts): 

Outlet Other (studs): (nuts): 
Other Requirements: 
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Wellhead Equipment Data Sheet 
Exhibit AB—(Continued) 


B. Top connection: Size: 
Rated Working Pressure: 
Type: 
Outlets: Size: 
Rated Working Pressure: 
Type: 
Number: 
Equipment for Outlets: Valve Removal Plug: 
Valves (Inboard): Qty PSL: PR: 
Valves (Other): Qty PSL: PR: 
Companion flanges: Qty PSL: 
Bull plugs: Qty 
Needle valves: Qty 
Gauges: Qty 
Lock screws? Yes No Lock Screw Function: 
Witness? No Yes 
Special material requirements: 
Casing hanger: PSL: PR: 
Size: 


PR: 

API Temperature Classifications: 
Material Class (Table 4.3): 
Retained Fluid (Table A1): 
External Coating? No Yes If yes, type: 
Internal Coating? No Yes If yes, type: 
Flange Bolting Class: Specify Class (III, II, or 1) 

Outlet Inboard (studs): (nuts): 

Outlet Other (studs): (nuts): 
Test and Auxiliary Equipment: (Top and/or Bottom) 

Bow! Protectors: 

Running and Retrieving Tools: 

Test plugs: 
Other Requirements: 
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Wellhead Equipment Data Sheet 
Exhibit A9—Wellhead Surface Safety Valves 


and Underwater Safety Valves 
for Offshore Service 


In placing orders for SSVs/USVs to be manufactured in accordance with this Specification, the operator should specify the 
following on his purchase order: 


General 


Specification 
API Monogram Required? 
Class Service 
Special Environmental Conditions 


Coating 
Shipping instructions 


SSV/USV Valve 


Performance Test Agency 

(for Class 2 SSV/USV Valves) 
Manufacturer 

Size 

Rated Working Pressure 
Temperature Range 


SSV/USV Actutor 


Manufacturer 

Cylinder Rated Working Pressure 
Operating Pressure 

Temperature Range 

Lock Open Device 

USV 


Designation of this Specification. 


YesOl NoG 


Unusual ambient or operating temperatures, or atmospheric 
conditions conducive to corrosion or underwater use. 


Model and Type 


Model and Type 


Purchaser should specify available supply pressure, if applicable. 


Working Water Depth 
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SURFACE SAFETY 
VALVE 
OPTION 5 


OPTION 3 


SURFACE SAFETY 
VALVE 
OPTION 4 


TYPICAL ONSHORE PROGRAMS 


Casing Program Bit Program Casing Head Top Flange Tubing Head Top Flange 
in. (mm) in. (mm) in - psi (mm - MPa) in - psi (mm - MPa) 
854 (219,1) x 5% (1389,7) 7% (200,0) 11 - 3000 (279 - 20,7) 7Y 4 - 5000 (179 - 34,5) 
9% (244,5) x 7 (177,8) 8% (215,9) or 8% (222,2) or 
10%, (273,1) x 7% (193,7) 9% (250,8) 11 - 5000 (279 - 34,5) 


Figure A1—Typical Wellhead and Tree Configuration 5,000 psi (84.5 MPa) Rated Working Pressure (WP) 
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SURFACE SAFETY 


VALVE 
OPTION 1 OPTION 5 
— 
OPTION 2 
oe “ 
——— 10,000 psi (69,0 MPa) WP 
a fe 4 
ears 
=) ‘ : 
OPTION 3 — ey) CASING 
A, BACK PRESSURE 
i | Eg «CONTROL VALVE 
OPTION 6 
fal ag__ 10,000 psi (69.0 MPa) 
=: i ee 
See g 
SURFACE SAFETY 
ef] i 
nen C... 
res 5,000 psi (34,5 MPa) 
i : 
TYPICAL ONSHORE PROGRAMS (INCH SIZES) 
Casing Head Housing Casing Head Spool Tubing Head 
Casing Program Bit Program Top Flange Top Flange Top Flange 
in. in. in, - psi in. - psi in. - psi 
16 x 103/4 x 75/2 143/4 x 97/8 or 9!/2 163/4 - S000 IL - 10,000 74/16 - 10,000 
16 x 113/4 x 95/8 x 7 Liner 143/4 x 105/8 x 8!/2 163/4 - S000 135/8 - 10,000 7'f16 - 10,000 
11 - 10,000 
133/a x 95/a x 7 12'/ax Bl/2 x 6 135/s - SOOO LL - 10,000 This - 10,000 
103/4 x 75/8 x 5 97/8 x 61/2 16 - 5000 11 - 10,000 7'/16 - 10,000 
TYPICAL METRIC PROGRAMS 
Casing Head Housing Casing Head Spool Tubing Head 
Casing Program Bit Program Top Flange Top Flange Top Flange 
mm mm mm - MPa in. - psi in. - psi 
406.4 x 273.1 x 193.7 74.7 x 250.8 or 241.3 425 - 34.5 279 - 69.0 179 - 69.0 
406.4 x 298.5 x 244.5% 177.8 374.7 x 269.9 x 215.9 425 - 34.5 346 - 69.0 179 - 69.0 
Liner 279 - 69.0 
339.7 x 244.5 x 177.8 311.2 x 215.9 x 152.4 346 - 34.5 279 - 69.0 279 - 69.0 
273.1 x 193.7 x 127.0 250.8 x 165.1 279 - 34.5 279 - 69.0 179 - 69.0 


Figure A2—Typical Wellhead and Tree Configuration 10,000 psi (69.0 MPa) Rated Working Pressure (WP) 
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Table A2—Recommended Minimum PSL for Primary Parts* of Wellheads and Christmas Tree Equipment 


q) 


NACE 
High H,S Connection 
Close Proximity? 


2 Rated Working Pressure, psi (MPa) 


5,000 (34.5) 
10,000 (69.0) 
15,000 (103.4) and up 


*See paragraph AS. 


(2) (3) (4) (5) (6) (7) 
No Yes Yes Yes No Yes 
No No Yes No No Yes 
No No No Yes Yes Yes 
PSL PSL PSL PSL PSL PSL 
1 1 2 2 1 3 
2 2 3 3 3 4 
3 3 4 4 4 4 


START HERE 
CONCENTRATION? + 
18. ooo Par 08. (103.4 ara) 


CLOSE NES 
PROXIMITY? 


NO 


YES YES RATED YES 
HIGHS WORKING CLOSE 
CONCENTRATION’ PRESSURE PROXIMITY? 
Ne 0 NO 


cLose YES 
PROXIMITY? 
NO 


> 5,000 psi (34.5 MPa) 


RATEO 
Reseda ard PROXIMITY? 
<5,000 PS! 
(34,5 MPa) 


> §,000 PSI (34,5 MPa} 


PRESSURE 


CLOSE 
PROXIMITY? 


> 5.000 PSt (34.5 MPa) 


< 5.000 PSI (34, MPa} 


RATED 
WORKING 
PRESSURE 


> §.000 PSI (34.5 MPa) 


+ 8,000 PSI (34.5 MPa) 


PSL 4 


PSL 4 


PSL? 


PSL 4 


PSL3 


PSL 3 


PSL2 


PSL3 


Figure A38—Recommended Minimum PSL for Primary Parts of Wellheads and Christmas Tree Equipment 


(See Section AS) 
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APPENDIX B—METRIC TABLES AND DATA FOR SPI SPEC 6A 


B1 Metric Data—General Information 


B1.1 PURPOSE 


The purpose of this appendix is to provide metric dimen- 
sions and data which may be used as alternative dimensions 
to those in the body of the specification. A further purpose is 
to document the rules for conversion of the dimensions into 
the SI metric system. 

The dimensions obtained by application of the conversion 
rules in this appendix are different from the results that would 
be obtained by exact conversion of the dimensions in the 
body of API Specification 6A. They are also different from 
the metric dimensions published in the Fourteenth Edition of 
API Specification 6A due to the use of improved rounding 
rules. 


B1.2 CONVERSION RULES 


Dimensions are converted from dimensional tables of API 
6A in the following manner. 


a. Convert first from decimal inch to exact fraction. This is 
done to account for the fact that API designs originated in the 
fractional inch system. Therefore, a dimension of 4.31 in the 
tables actually means 45/16 or 4.3125 in. 

b. Then multiply the resulting exact decimal equivalent of 
the fractional-inch dimension by 25.4 mm to obtain the ex- 
act millimeter dimension. 

Example: 4.3125 in. = 109.5375 mm. 


Note: The comma is used as a decimal marker for metric data. 


c. Thendo the rounding indicated for the particular dimen- 
sion. Rounding rules differ for different dimensions, de- 
pending on the function of the dimension. 

For example, if the above dimension were to be rounded 
to the nearest even 5 mm, the resulting dimension would be 
110 mm. 

d. In summary, the conversion is in three steps, as follows: 
4.31 in. = 4.3125 in. = 109.5375 mm ~ 110 mm. 


B2 AP! 6B and 6BX Flanges 
B2.1 PRESSURE RATINGS 


a. Pressures 

Pressure ratings are given in megapascals. These units 
were selected instead of the bar, for three reasons: the size 
of these units is more convenient for the high pressures en- 
countered in the oil field; the MPa is a true SI unit; and the 
MPa is exactly 1 N/sq mm, making it consistent with the 
units for force and length and eliminating the need for con- 
version factors in calculations. This puts pressures in the 
same units as commonly used for material strengths. 
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b. Ratings 

The selected ratings have been rounded in such a way as 
to preserve the ratio of pressure ratings, while still using con- 
veniently simple numbers. Thus, 1.5 x 13.8 = 20.7. Equiva- 
lent pressure ratings are: 


psi MPa 
2,000 13.8 
3,000 20,7 
$,000 34,5 
10,000 69.0 
15,000 103.5 
20,000 138.0 


B2.2 NOMINAL SIZES 


Nominal bore sizes for API flanges are to be rounded to 
the nearest millimeter in metric sizes. Thus, the following 
nominal sizes are equivalent: 


in mm 
1/15 46 
21/16 52 
2/16 65 
316 or 3% 78 
fie 103 
SV 130 
Tie 179 
9 228 

1] 279 
135/g 346 
167/4 425 
18/4 476 
203/4 §27 
214 540 
2644 680 
30 762 


B2.3 TYPE 6B FLANGE DIMENSIONS— 
INTERCHANGEABILITY 


The design of 6B flanges is based on the design of ANSI 
B16.5 steel flanges. This common set of dimensions permits 
some interchangeability between the two designs when ring 
joint flanges are used on the corresponding ANSI flanges. 
For this reason it was decided to preserve this interchange- 
ability by considering the previously published ANSI metric 
flange dimensions when establishing the API metric sizes. 
This resulted in slightly different bolt hole sizes than would 
result from using the rounding rules below, since the metric 
ANSI flanges are usable with metric fasteners. Other dimen- 
sions were rounded using the rules below, resulting in 
slightly more accurate flange thickness and bolt circle di- 
mensions, but which are well within the tolerance range of 
the previously published ANSI B16.5 dimensions. 
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B2.4 FASTENERS—SIZES 


The metric flanges are to be used with inch size fasteners. 
Adoption of metric fasteners on API 6BX flanges is not prac- 
tical due to the compact design of the flanges and due to the 
fact that metric fasteners with equivalent strength are slightly 
larger than inch size fasteners. The use of metric fasteners on 
6B flanges, while permitted by the dimensions, is not en- 
couraged due to the general unavailability of metric fasten- 
ers to the special API strength and hardness requirements. 


B2.5 ROUNDING RULES 


The following rules were used to develop flange dimensions: 


a. Maximum Bore 
Round to the nearest 0.1 mm. Example: 2.09 in. = 2.09375 
in. = 53.18125 mm = 53.2 mm. 
b. Flange OD 
Round to the nearest 5 mm. This is consistent with ANSI 
practice. Example: 8.12 in. = 8.125 in. = 206.375 mm = 205 
mm. Tolerance: 0.06 in. = 2 mm; 0.12 in. = 3 mm. 
c. Maximum Chamfer 
Example: 0.12 in. = 3 mm; 0.25 in. = 6 mm. 
d. Raised Face Diameter 
Round to nearest 1 mm. Tolerance: +1 mm. 
e. Thickness of Flange 
Round up to next 0.1 mm. Tolerance: +3 mm. 
f. J1,J2, and J3 Dimensions 
Round to nearest 0.1 mm. Tolerance on J1, -3 mm. 
g. Radius at Back Face 
Convert as follows: 


in mm 
0.38 10 
0.62 16 
0,75 19 
0.81 21 
1.00 25 


h. Bolt Hole Location 
Tolerance, 0.8 mm. 
i. Bolt circle 
Round to nearest 0.1 mm. 
j. Bolt Hole Diameter 
Round up to next even millimeter. Tolerance are as fol- 
lows: 


Hole Size Tolerance 


~0.5 mm, +2 mm 
—0.5mm, +3 mm 


Up through 42 mm 
over 42 mm 


k. Stud Lengths 

Recalculate in metric units and round to nearest 5 mm. 
1. Segmented Flange Dimensions 

Segmented flange dimensions are as follows: 
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1. Edimension: Round to nearest 0.1 mm. 

2. Fdimension: 0.12 becomes 3 mm. 

3. K dimension: Round to nearest 0.1 mm. Tolerance: 
—0 mm, +0.5 mm. 

4. Qdimension: Nearest 0.01 mm. Tolerance: +0.25 
mm. 


m. Rough Machine Dimensions for Inlaid Ring Grooves 
Round all dimensions up to the nearest 0.5 mm; tolerance, 
+i mm. 
n. Ring gasket and groove dimensions 
Convert exactly to the nearest 0.01 mm, as in API Spec 
6A. 


B3 Other Equipment Dimensions 


B3.1 VALVE END-TO-END DIMENSIONS— 
INTERCHANGEABILITY 


For all valves having corresponding end-to-end dimen- 
sions in ANSI Specification B16.34, steel valves, the ANSI 
B16,34 metric dimension shall be used. For all other valves, 
the dimension shall be rounded to the nearest | mm, with a 
tolerance of 2 mm. 


B3.2 CROSS AND TEE CENTER-TO-END 
DIMENSIONS 


These dimensions shall be rounded to the nearest 0.5 mm 
with a tolerance of 1 mm. 


B3.3 MULTIPLE COMPLETION CENTERLINE 
SPACING 


These dimensions shal! be converted and expressed to two 
decimals. The resulting dimension and tolerance shall be se- 
lected so that the physical size will always be within the pre- 
sent tolerance range of 0.005 in. when a tolerance of 0.12 
mm is applied. 

Example: Present dimension, 1.390 in. from flange center 
0.005. Alternatives are as follows: 


Lower limit: 1.385 in. = 35.179 mm (35.18 or 35,19) 
Center: 1.390 in. = 35.306 mm (35.30 or 35.31) 
Upper limit: 1.395 = 35.433 mm (35.42 or 35.43) 


Choose the first center dimension, 35.30, since it is a 
round number. 


B4 Conversion Factors 
B4.1 LENGTH 


1 inches (in) = 25.4 millimeters (mm), exactly. 
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B4.2 PRESSURE/STRESS 


1 pounds per square inch (psi) = 0.006894757 megapas- 
cal (MPa). 

1 megapascal (MPa) = 1 newton per square millimeter 
(N/sq mm). 


B4.3 IMPACT ENERGY 
1 foot-pound (ft-lb) = 1.355818 joule. 
B4.4 TORQUE 
1 foot-pound (ft-Ib) = 1.355818 newton-meter (N-m ). 


B4.5 TEMPERATURE 
Celsius = 5/9 (Fahrenheit—32). 


6,4 MIN 
372° t2°%° a l 


t = 22 MAX 


bee 


1,6 +0,8 


For neck thickness S22 


B4.6 FORCE 
1 pound-force (Ibf) = 4.44823 newton (N). 


B4.7 MASS 
I pound-mass (Ibm) = 0.4535924 kilogram (kg). 


B5 Metric Tables and Figures 


Tables and figures from the body of Spec 6A are included 
in this appendix to prevent cluttering the tables or figures 
with more numbers than can easily be read without confu- 
sion. For the convenience of the user, the tables are numbered 
in this appendix using identical numbers to those in the body 
of the specifications. Users of this appendix should review 
all notes and explanations that accompany the same table in 
the body of the specification. 


1,6 +0,8 
For neck thickness >22 


Metric Figure 10.2—Weld End Preparation for Type 6B and 6BX Weld Neck Flanges 
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B-4 API Speciricanion 6A, SEVENTEENTH EpiTion, SPECIFICATION FOR WELLHEAD AND CHrisTmas TREE EQuipMENT 


Metric Table 10.2—Type 6B Flanges for 13.8 MPa Rated Working Pressure 


MAX 
iad RING GROOVE 
= MUST BE CONCENTRIC 
WITH BORE WITHIN 
0 MIN 
panos 0,25 TOTAL INDIGATOR 
waa RUNOUT 
RADIUS 
Break 
x SHARP 
REFERENCE CORNER 
DIMENSION 


C MAX X 45° 


DETAIL A SEE DETAIL A 


+30 
To BOLT HOLE CENTERLINE 
LOCATED WITHIN 0,8 
FLANGE SECTION OF THEORETICAL 8.C. TOP VIEW 
INTEGRAL FLANGE AND EQUAL SPACING 


q) (2) (3) (4) () (6) 7) (8) (9) 10), UN) (12) (1B) (4) (SY) (IT) 


Basic Flange Dimensions Bolting Dimensions 
Z g : 
8 es & ae | oa ts g 
2» € 2 8 oe os = Zo 5 a 5 - 8 298 53 E 
gf of, 322 ¢ £2 G3 £F CF Ee Fo be G2 Ff 258 28 2x 
Ec ge gic 5 i2 eX ge ge §2 §2 £2 §2 £2 28% 2S #3 
Z3 Sa 6543 & £6 Ad &s &s 4s 48 Zs As 48 BES 8% Be 
in mm 8B OD OD C K 7 Q X BC in =o mm on 
2's 52 $3.2 165 2 3 108 33.3 25.4 84 127.0 8 5g 20 +2 i10 23 
Dio 65 65.9 190 2 3 127 36.5 28.6 100 149.2 8 344 22 +2 120 26 
3's 78 81.8 210 2 3 146 39.7 31.8 117 168.5 8 fa 22 +2 130 31 
4/16 = 103 108.7 275 2 3 175 46.0 38.1 152 215.9 8 Uc) 26 +2 150 37 
S\/s 130 131.0 330 2 3 210 $2.4 44,5 189 266.7 8 1 30 +2 165 41 
This 178 181.8 355 3 6 241 55.6 476 222 292.1 12 1 30 +2 175 45 
9 228 229.4 420 3 6 302 63.5 55.6 273 349.2 12 Ife 33 +2 205 49 
11 279 280.2 510 3 6 356 71.4 63.5 343 431.8 16 Ya 36 +2 220 53 
135/s 346 346.9 560 3 6 413 74.6 66.7 400 489.0 20 Ya 36 +2 230 57 
16/4 425 426.2 685 3 6 508 84.1 76.2 495 603.2 20 1/2 42 +2 260 65 
21M 540 540.5 815 3 6 635 98.4 88.9 610 723.9 24 15/e 45 +3 290 73 


Note: Minimum bolt hole tolerance is -0.5. 
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API SPECIFICATION 6A, SEVENTEENTH EDITION, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQUIPMENT B-5 


Metric Table 10.2—Type 6B Flanges for 13.8 MPa Rated Working Pressure 
(Continued) 


LN 
WELD NECK 
THREADED FLANGE LINE PIPE FLANGE 
) (2) (18) (19) (20) (21) (22) (23) 
Hub and Bore Dimensions 
g By % » 
2 2 7 “Ss | & 
Q 0) & 8D ~) o 
5s $28 Gye 825 #25 B a» & 
——& eedqg SE = ty Sk 8 EEGs 
2s S3e 88 826 O86 5 eS 
gg see 823 832 $328 3 BES 
Zo ZEEE ZeES =25 z235 Ee SZ 
in mm Ly Le Ly 41.5 Ay A, Ji 
216 §2 45 — 81 60.3 +3,-1 53.3 
27/16 65 50 — 88 73.0 +3,-1 63.5 
3i/a 78 54 —_ 91 88.9 +3,-1 78.7 
4ifie 103 62 89 110 114.3 +3,-1 103.1 
5's 130 69 102 122 141.3 +3,-1 122.9 
The 178 75 115 126 168.3 +4,-I 147.1 
9 228 85 127 14] 219.1 +4,-1 199.1 
11 279 94 134 160 273.0 +4,-1 248.4 
135/s 346 100 100 — — — = 
163/4 425 115 115 —_ — — — 
214 $40 137 137 — — — — 
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B-6 API SPECIFICATION GA, SEVENTEENTH EDITION, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQUIPMENT 


Metric Table 10.3—Type 6B Flanges for 20,7 MPa Rated Working Pressure 


Cc MAX 
145° RING GROOVE 
= MUST BE CONCENTRIC 
WITH BORE WITHIN 
0,25 TOTAL INDICATOR 
AUNOUT 


3.0 MIN 
RADIUS 


x 
REFERENCE 
DIMENSION 


BIAS SEE DETAILA 
BOLT HOLE CENTERLINE 

LOCATED WITHIN 0,8 
FLANGE SECTION OF THEORETICAL B.C. TOP VIEW 
INTEGRAL FLANGE AND EQUAL SPACING 


q) (2) (3) (4) (5) (6) (1) (8) 0 do ay c2 03) (4 (5) 06) 017) 


Basic Flange Dimensions Bolting Dimensions 
é & g = 8 § . g g 2 5 vw ‘S 3 6 6 wo 8 2 tn g 
af 062, gif b £2 97 ER GF ig 20 22 22 £2 232 22 28 
a 4 Zak 28 4s «2 § gh gm az ma dem gs F238 es 
Zs $2 645 £ £6 48 &3 Gs 43 48 Zs As A& 882 Be ge 
in mm B OD oD c K T Q xX BC ino mm Leg 
fe a ee 
2'/i6 52 53.2 215 2 3 124 46.1 38.1 1048 165.1 8 "Ne 26 +2 150 24 
27/16 65 65.9 245 2 3 137 49.2 41.35 123.8 190.5 8 1 28 +2 165 27 
34/8 78 81.8 240 2 3 156 46.1 38.1 127.0 190.5 8 Ms 26 +2 150 31 
4/16 103 108.7 295 2 3 181 52.4 44.4 158.8 235.0 8 1'/s 32 +2 180 37 
S's 130 131.0 350 2 3 216 58.8 50.8 190.5 279.4 8 1/4 35 +2 195 41 
THis = 179 181.8 380 3 6 241 63.5 55.6 2345 317.5 12 1'/s 32 +2 200 45 
9 228 229.4 470 3 6 308 71.4 63.5 298.5 393.7 12 13/s 39 +2 230 49 
11 279 280.2 545 3 6 362 778 69.9 368.3 469.9 16 15/e 39 +2 240 353 
13/s 346 §=60346.9 610 3 6 419 87,3 79.4 419.1 533.4 20 13/s 39 +2 260 37 
1654 425 426.2 705 3 6 524 100.0 88.9 508.0 614.7 20 15/s 45 +3 300 66 
203/4 $27. 5527.8 = 855 3 6 648 120.7 108.0 622.3 749.3 20 2 54 +3 370 74 
Note: Minimum Bolt Hole Tolerance is -0.5 mm. 
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API SPECIFICATION 6A, SEVENTEENTH EDITION, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQUIPMENT B-7 


Metric Table 10.3—-Type 6B Flanges for 20.7 MPa Rated Working Pressure 
(Continued) 


THREADED FLANGE 


@) (2) (18) (19) (20) (21) (22) (23) (24) 


Hub and Bore Dimensions 


3 2 e 
\ fre ey 
ce 8 2 8 48 e8 g 
SE 95% 6.2 €F g2% #3 oe 
ait ages eg a @ dy & aoe 8 55 
2s age ige if i334 45% a eae 
2 2e3 25 2 = 2 cs 
33 262 228 22 224 #33 2 #33 
in, =o mm Ly Le Lr Ly 21.6 H, H, Jp 
2/16 52 65.1 _ 65.1 109.6 60.3 +2.4/-0.8 mm 50.0 
27/16 65 71.4 —_— TA 112.7 73.0 +2.4-0.8 mm 59.7 
3's 78 61.9 _ 74.7 109.5 88.9 +2.4/-0.8 mm 74.4 
4/6 $103 778 88.9 88.9 122.2 114.3 +2.4-0.8 mm 98.0 
5\/s 130 87.3 101.6 — 134.9 141.3 +2.4-0.8 mm 122.9 
Th6 179 93.7 114.3 _ 147.6 168.3 +4.1-0.8 mm 147.1 
9 228 109.5 127.0 _— 169.8 219.0 +4.1/-0.8mm 189.7 
iH 279 115.9 133.4 _ 192.1 273.0 +4.1/-0.3mm 237.2 
135/s 346 125.4 125.4 —_— _ ~ — _ 
163/4 425 128.6 144.6 _ _ _ ona ee 
203/4 527 171.4 171.5 — —_ _ _ —_ 
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B-8 API Seeciricarion 6A, SEVENTEENTH EDITION, SPEGIFIGATION FOR WELLHEAD AND CHRISTMAS TREE EQUIPMENT 


Metric Table 10.4—Type 6B Flanges for 34.5 MPa Rated Working Pressure 


C MAX 
ie RING GROOVE 
" MUST BE CONCENTRIC 
0 MIN WITH BORE WITHIN 
RADIUS 0.25 TOTAL INDICATOR 
3.0 MIN RUNOUT 
RADIUS 
x SHARP 
REFERENCE CORNER 
DIMENSION 
C MAX X 45° 
PE SEE DETAILA 
7 4 BOLT HOLE CENTERLINE 
LOCATED WITHIN 0.8 
FLANGE SECTION OF THEORETICAL B.C. TOP VIEW 
INTEGRAL FLANGE ANO EQUAL SPACING 


(1) (2) 3) (4 (5) (6) ©) (8) > (0) (il) (12), (43) (14) IS (16) (17) 


Basic Flange Dimensions Bolting Dimensions 

S s g & s S g 
ww” sg c=) ow ona ~ 
—_ Vv —£ = v » E Zo an?) ay - oO be we 2 oy on 2 i 

Bo 2 2o 2 25 9% 0 so 8 2.5 5 2 Ss cB 8 5 
fe o£, 222 @ £2 fy G2 G2 ea uo 22 #2 22 82 32 35 
5 se 282 S$ 8s £2 22 2 S= se ES se se 2233 GB 85 
ZS 2a 643 & $6 462 &3 AS A3 HAS 2S 45 Be G28 3K HX 

in. mm B oD OD c K T Q Xx BC in mm Lich 


2'16 52 53.2 215 +2 3 124 46.1 38.1 1048 165.1 8 Ay 26 +2 155 24 
Drie 65 65.9 245 +2 3 137 49.3 43.1 123.9 190.5 8 1 30 +2 165 27 
3s 78 81.8 270 +2 3 168 55.6 47.7 133.3 203. 8 1'/s 33 +2 185 35 
4s =—:103 108.7 310 +2 3 194 62.0 540 162.0 241.3 8 I'/4 36 +2 205 39 
5s 130 131.0 375 +2 3 228 81.0 73.1 196.8 292.1 8 1/2 42 +2 255 44 
Me 178 181.8 395 +3 6 248 92.1 82.6 228.0 317.5 12 13/8 39 +2 270 46 
9 228 229.4 485 +3 6 317 103.2 92.1 292.0 393.7 12 15/6 45 +3 305 50 
it 279 280.2 585 +3 6 371 119.1 108.0 368.0 482.6 12 17/8 52 +3 350 54 
Note: Minimum Bolt Hole Tolerance is -0.5 mm. 
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AP! SPECIFICATION 6A, SEVENTEENTH EDITION, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQUIPMENT B-9 


Metric Table 10.4—Type 6B Flanges for 34.6 MPa Rated Working Pressure 
(Continued) 


FAREROED LANGE LINE’ PIPE FLANGE 


dQ) (2) (18) (19) (20) (21) (22) (23) (24) 


Hub and Bore Dimensions 


yz 2 2 
2 2 g g 42 sue g 
8 5 a o¥) oO a] ri 3 aa o 
a S52 48286 sg S28 ca 1, & 
oo Poe PEE Bc 2on 522 g E888 
ES Sen S32 Sh See Age a ese 
Eg giz 282 #28 332 332 48 4333 
Za mee £66 ne EEA 235 PS Esz 
in. mm Ly Le Lr Ly +1.6 H, H, qt 
I 
24/16 $2 65.1 —_ 65.1 109.5 60.3 +2.3/-0.8 43,7 
2/16 65 71.4 _ 714 112.7 73.0 +2.3/-0.8 54.9 
3\/s 78 81.0 — 81.0 125.4 88.9 +2.3/-0.8 67.3 
416 103 98.4 98.4 98.4 131.8 114.3 +2,3/-0.8 88.1 
5a 130 112.7 112.7 —_— 163.5 141.3 +2.3/-0.8 110.2 
T¥i6 178 128.6 128.6 — 181.0 168.3 +4/-0.8 132.6 
9 228 154.0 154.0 ~ 223.8 219.1 +4/-0.8 173.7 
ll 279 169.9 169.9 _— 265.1 273.1 +4/-0.8 216.7 
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B-10 AP! SPECIFICATION GA, SEVENTEENTH EDITION, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQUIPMENT 


Metric Table 10.5—Rough Machining Detail for Corrosion Resistant API Ring Groove 


+0,8 
A 4 
en 
\ 


SSeS TS ee ee ene ce ee ee ee ee re ae ne ee ee 
LY 
y 


+0,8 


-0 
i a 
e3) (2) 3) (4) 68) (2) (3) (4) 
Sn aN ee 
Outside Outside 
Diameter Diameter 
of Width Width of Width Width 
Ring Groove, of Groove, of Groove, Ring Groove, of Groove, of Groove, 
Number A : B Cc Number A B Cc 
BX-150 82.0 18.5 9.5 R-41 201.5 19.5 12.0 
BX-151 86.5 19.0 9.5 R-44 214.0 19.5 12.0 
BX-152 95.0 19.5 10.0 R-45 231.5 19.5 12.0 
BX-153 111.5 21.5 10.5 R-46 233.0 21.0 13.5 
BX-154 127.5 22.5 11.5 R-47 257.0 27.0 16.5 
BX-155 159.5 25.0 12.0 R-49 290.5 19,5 12.0 
BX-156 250.5 31.0 15.0 R-50 295.0 24.0 15.0 
BX-157 307.5 34.0 16.5 R-53 344.5 19.5 12.0 
BX-158 366.0 36.5 18.0 R-54 349.0 24.0 15,0 
BX-159 441.0 39.5 20.0 R-57 401.5 19.5 12.0 
BX-160 416.5 27.0 18.0 R-63 454.5 34.5 20.0 
BX-162 487.0 25.5 12.0 R-65 490.5 19.5 12.0 
BX-163 572.0 33.0 22.0 R-66 495.5 24.0 15.0 
BX-164 586.5 40.0 22.0 R-69 554.0 19.5 12.0 
BX-165 641.0 34.5 23.0 R-70 562.0 27.0 16.5 
BX-166 656.5 42.0 23.0 R-73 606.5 21.0 13.5 
BX-167 777.0 30.0 25.5 R-74 612.5 27.0 16.5 
| BX-169 185.0 23.9 13.2 R-82 715 19.5 12.0 
R-84 84.0 19.5 12.0 
R-20 85.5 16.0 10.0 R-85 101.5 21.0 13.5 
R-23 103.0 19.5 12.0 : 
R-24 116.0 19.5 12.0 R-86 115.5 24.0 15.0 
R-25 119.0 16.0 10.0 R-87 125.5 24.0 15.0 
R-26 122.0 19.5 12.0 R-88 152.5 27.0 16.5 
R-89 142.5 27.0 16.5 
R27 128.5 19.5 12.0 R-90 187.0 30.5 18.0 
R-31 144.5 19.5 12.0 
R-35 157.0 19.5 12.0 R-91 302.5 40.5 21.5 
R-37 170.0 19.5 12.0 R-99 255.5 19,5 12.0 
R-39 182.5 19.5 12.0 R-201 60.0 13.0 8.0 
R-205 715 13.0 8.0 
: ran) R-210 107.0 17.0 10.0 
Note: Allow 3 mm or greater for final machining of weld overlay. Rois 150.5 195 ee 
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API SPECIFIGATION 6A, SEVENTEENTH EbtTion, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQuiPMENT B-11 


Metric Table 10.6—Type 6B Integral Flanges for 13.8, 20.7, 34.5 and 69.0 MPa Rated Working Pressure 


| 
een | 


pe— K+16MM—~+ | 
i es; 


B TO AING GROOVE 
MUST BE CONCENTRIC 
WITHIN 0,25 MM TOTAL 
INDICATOR RUNOUT 


BREAK SHARP 3.0 MIN RADIUS 


CORNER 


C MAX 45° 


C MAX 45° 


r Q* max = E (Table 10.18) 
| || Q* min = 3mm 


: 
L SEE DETAIL A | = B 


Q* may be omitted 
DETAIL A ; | On studded flanges 
BOLT HOLE CENTERLINE | ts J) MIN ——— 
LOCATED WITHIN 0,8 MM TOP VIEW +0 | 
OF THEORETICAL B.C.; | -3.0 
AND EQUAL SPACING J, 
DETAIL B 


FLANGE SECTION 
INTEGRAL FLANGE 


(1) (2) (3) (4) G) (6) (7) (8) 9 (0) di) (2) (43) (14) (15) 16) (7) (18) (19) 


Basic Flange Dimensions Bolting Dimensions 

a 3 S % 

rf 2 #2 5 
3 seg é: # ae oe ae: 
Ay € ko 2 E eS 2 a) 4 Oo te - ov ES E 
ae 2 gis 2 28 $5 Ew A a $2 524 82 $68 ¢€2 3 3 
£s &, 828 & 2 #3 Gs v2 =8 £23 88 80 #3 25 BS FE EE % 
EG 2 286 8 38 £4 35 BE Gt PE 62 EF= ES ES Es 2S BA PK 
zs =a 60% -— SO A2e &s As As 35 es 24 zs AS 42h Zo Et 2 
in. mm B oD OD C K T J; Jy Jy R BC in mm Lesh BX 

13.8 MPa 


2637/4 680 680.2 1040 3 6 805 126.2 835.8 743.0 185.8 16 952.5 20 13/a 48 +3/-0.5 350 167 
30 762 «762.8 1125 33 6 908 134.2 931.9 833.0 196.9 16 1039.8 32 15/3 45 4+3/-0.5 360 303 
20.7 MPa 
2635/4 680 680.2 1100 3 6 832 161.1 870.0 776.3 185.8 16 1000.1 24 2 54 +3/-0.5 430 168 
30 762 762.8 1185 3 66 922 167.1 970.0 872.0 196.9 16 1090.6 32 1%e S51 4+3/-0.5 440 303 
34.5 MPa 
135/38 346 346.9 675 +3 (6 4S7 112.7 481.0 423.9 1143 16 590.6 16 15/3 45 43/-0.5 315 160 
16%4 425 426.2 770 +3 («6 535 130.2 $55.6 527.1 76.2 19 676.3 16 1%s S51 +3/-0.5 365 162 
18/4 476 477.0 905 +3 6 626 165.9 674.7 598.5 152.4 16 803.3 20 2 54 +3/-0.5 440 163 
21/6 540 540.5 990 +30 «6 702 «181.0 758.8 679.5 165.1 18 885.8 24 2 54 +43/-0.5 470 165 
69.0 MPa 
1/6 46 468 190 +2. «3 105 42.1 889 65.1 48.5 10 146.1 8 Va 23° +2/-0.5 130 151 
2Yis 52. 53.2 200 +2. «3 11k 44.1 1000 74.7 51.6 10 158.8 8 Ya 23° +2/-0.5 130 152 
27/16 65 65.9 230 +2 «3 132 531.2. 120.7) 92.1 57.2 10 184.2 8 Ye 25° +2/-0.5 150 153 
316 78 78.6 270 #203 152 58.4 142.1 110.4 63.5 10 215.9 8 | 29 +2/-0.5 170 154 
4'Ne 103 = 104.0 315 +2 «3 185 70.3 1826 146.1 73.1 10 258.8 8 1g 32 +2/-0.5 200 155 
Se 130 «131.0 360 +2 «3 221 79.4 223.8 1826 81.0 10 300.0 12 1g 32 +2/-0.5 220 169 
T16 179 180.2 479 +300 6 302 103.2 301.6 254.0 95.3 16 403.2 12 1/2 42 +2/-0.5 285 156 
9 228 229.4 S55 33 6 359° «123.8 374.7 327.1 93.7 16 476.3 16 11/2 42 +2/-0.5 330 157 
i 279 =—-280.2 655 +3 6 429 «(141.3 450.9 400.1 103.2 16 $65.2 16 13/4 48 +3/-0.5 380 158 
137/s 346 346.9 770 +36 («6 $18 168.3 552.5 495.3 1143 16 673.1 20 V/s S51 +3/-0.5 440 159 
167s 425 426.2 870 +36 576 = 168.3. 655.6 601.7 76.2 19 716.3 24 1%/s S1 +3/-0.5 440 162 
18/s 476 477.0 1040 +3 «6 697 223.0 752.5 674.7 155.6 16 925.5 24 2a 61 +3/-0.5 570 164 
214s 340 540.5 1145 +3 6 781 «241.3 847.7 762.0 165.1 21 =1022:4 «24 2M2 67 +43/-0.5 620 166 
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B-12 API SPECIFICATION 6A, SEVENTEENTH EDITION, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQUIPMENT 
Metric Table 10.7—Type 6BX Integral Flanges for 103.5 and 138.0 MPa Rated Working Pressure 
o 
2 i 
—_—— 8 +1 
8 TO RING GROOVE | { 
MUST BE CONCENTRIC a K 21.6 MM ——ei : 
WITHIN 0,25 MM TOTAL BREAK SHARP—_| | ai Pop” GSSOMIN RADIUS 
= INDICATOR RUNOUT CORNER een ver 
| oe 2 Py C MAX 65° 
Ay \, se C MAX 45° 
MINIMUM AR 
Q* max = E (Table 10.18) 
Q’min=3 mm 
DETAIL A  L see DETALA a no eee 
Z BOLT HOLE CENTERLINE | 
LOCATED WITHIN 0.8 MM TOP VIEW 
OF THEORETICAL 8.C.. i 
AND EQUAL SPACING 
DETAIL.8 FLANGE SECTION 
INTEGRAL FLANGE 
qd) (2) (3) (4) G) (6) (7) (8) (9) (10) di 2) 3) 14) 5) (16) (7) (8) ) 
Basic Flange Dimensions Boiting Dimensions 
8 ae & 2 2 oa S23 8 
3, =e 538 8, 2 2n2 = cf oy ty bo ag 82 5 
ao = oo = 
af o6f, $22 § £2 23 52 2 52 82 28 #9 223 22 2 EG £2 = 
Ek Be geek 8 a8 e24 82 fr $E PS gt set FS sm set sh E4 2 
$s 38 843 & 36 &2 &€3 §3 &s 83 #€6 468 25 As 48 BE Ss & 
in. mm 8B OD OD C K T J Jy Jy RBC in. = =omm Li, BX 
103.5 MPa 
13/16 46 46.8 210 +2 3 106 45.2 97.6 71.4 47.6 10 160.3 8 Me 26 «+2/-0.5 140 151 
216 52 53.2 220 +2 3 114 50.8 111.1 82.5 54.0 10 174.6 8 We 26 «6+2/-0.5 150 152 
P16 65 65.9 250 +2 3 133 57.1 128.6 100.0 57.1 10 200.0 8 i 30 = +2/-0.5 170 153 
316 78 78.6 290 +2 3 154 643 154.0 122.2 63.5 10 = 230.2 8 1/8 32 -+2/-0.5 190 154 
4/16 103 104.0 360 +2 3 194 78.6 195.3 158.7 73.0 10 =—-.290.5 8 13/8 40 +2/-0.5 235 155 
The 179: 180.2 505 +3 6 305 119.1 325.4 276.2 66.7 16 428.6 16 1/2 42 +2.5/-0.5 325 156 
9 228 229.4 650 43 6 381 146.0 431.8 349.2 123.8 16 552.4 16 1% 52 +2.5/-0.5 400 157 
i 279 =. 280.2 815 +3 6 454 187.3 584.2 427.0 235.7 16 71L2 20 2 54 +2.5/-0.5 490 158 
134s «86346 3346.9 885 +3 6 541 2048 595.3 528.6 1143 25 75 20 2a 62 +2.5/-0.5 540 159 
18/4 476 477.0 1160 +3 6 722 «255.6 812.8 730.2 155.6 25 1016.1 20 3 80 +3/-0.5 680 164 
138.0 MPa 
13/16 46 46.8 255 +2 3 117 63.5 133.3 1095 49,2 10 =.203.2 8 1 30 +2/-0.5 190 151 
2/16 52 53.2 285 +2 3 132 71.4 154.0 127.0 52.4 10 230.2 8 Vs 32 +2/-0.5 210 152 
Pie 65 65.9 325 +2 3 151 79.4 173.0 1444 58.7 10 261.9 8 1/4 36 -+2/-0.5 235 153 
3/16 78 78.6 355 £2 3 171 85.7. 192.1 160.3 63.5 10 =. 287.3 8 1s 40 +2/-0.5 255 154 
4/16 103 104.0 445 +2 3 219 106.4 242.9 206.4 73.0 10 357.2 8 15/4 48 +2.5/-0.5 310 155 
TY16 179 =: 180.2 655 +3 6 352 «165.1 385.7 338.1 96.8 16 5540 16 2 $4 +2.5/-0,5 445 156 
9 228 229.4 805 3 6 441 204.8 481.0 428.6 107.9 25 685.8 16 2'/2 68 +42.5/-0.5 570 157 
11 279 = - 280.2 880 +3 6 505 223.8 566.7 508.0 103.2 25 749.3 16 244 74 = +2,5/-0.5 605 158 
13/8 346 346.9 1160 +3 «6 614 292.1 693.7 628.6 133.3 25 1016.1 20 3 80 +3/-0.5 760 159 
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API SpecirFication 6A, SEVENTEENTH EDITION, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQUIPMENT B-13 


Metric Table 10.8—Type 6BX Welding Neck Flanges for 69.0 and 103.5 MPa Rated Working Pressure 


B TO RING GROOVE 
MUST BE CONCENTRIC 
WITHIN 0,25 TOTAL 


INDICATOR RUNOUT SEE DETAIL A 


DETAILA 


BOLT HOLE CENTERLINE 
LOCATED WITHIN 0,8 

OF THEORETICAL B.C. 
AND EQUAL SPACING 


BREAK SHARP f | ar | + +3,0 MIN RADIUS 
CORNER | i an es 
| ant : 
— Ye gC MAKES 


TOP VIEW 
Cc MAX 45° 
: Q* max = E (Tabie 10.18) 
= 
6mm MIN Q* min = 3mm 
Q* may be omitted 
on studded flanges 


DETAIL B 
FLANGE SECTION 


Mm 2 @3 (4) 6 © @M 8 (0) (1) (12) (13) (14) 1S) (18) (17)— (18) 9) 


Basic Flange Dimensions Bolting Dimensions 
a 5 5 % 
2 oe > o re) iv 
a E e. 2 3. & 5 Se Sg ae: 
=z & 5 vobed 8 Bs se 28 8 A Se Mego Sa Se, 28. FS 3 
a2 2 if & 2 3 ER Ge 28 g8 28 #6 22 ee BE Fa EB = 
eo 2 282 8 Es 2 82 BPE ES P= BE s5 ES sf se 38 E% F 
Z3 Sa 6535 & 36 462 &€% Ss &s 325 €3 8 2B AS Oa ah 25 & 
in mm B OD OD C K T Jy Jy J3 R BC in mm Ley = BX 


69.0 MPa 


[3/16 46 46.6 185 +2. «3 105 42.1 88.9 65.1 48.4 10 146.0 8 Ya 24 «+2/-0.5 130 131 
216 52 53.2 200 +2. 3 M1 44.1 100.0 74.6 51.6 10 158.8 8 fa 24 +2/-05 130 152 
24/16 65 65.9 230 42. «3 132 34.2 120.7 92.1 37.2 10 184.2 8 Ue 26 =+2/-0.5 150 133 
31/16 78 78.6 270 +2 «3 152 58.4 142.1 111.1 63.5 10 215.9 8 1 30 +2/-0.5 170 154 
4/is 103 104.0 315 +2 «3 185 70.3 182.6 146.1 73.0 10 258.8 8 1s 32 +2/-0.5 200 155 
Sis 130) 131.0 355 +2 «3 221 79.4 223.8 182.6 81.0 10 300.0 12 I'/s 32 +2/-0.5 220 169 
716 179 180.2 480 +306 302. 103.2 301.6 254.0 95.2 16 403.2 12 Va 42 +2/-0.5 290 156 
9 228 229.4 550 3 6 359 123.9 374.7 327.1 93.7 16 476.2 16 1/2 42 +2/-0.5 330 157 
1 279 (280.2 655 43006 429 141.3 450.9 400.1 103.2 16 565.2 16 13/4 48 +3/-0.5 380 158 
135/23 346 346.9 710 +30 («6 $18 1683 552.5 495.3 1143 16 673.1 20 Va 52 +3/-0.5 440 159 
1637/4 425 426.2 870 430 (6 576 §=168.3 655.6 601.7 76.2 19 776.3 24 1%e 52. +3/-0.5 440 162 


103.5 MPa 


1/16 46 46.8 210 +2 «3 106 45.3 97.6 71.4 47.6 10 = 160.3 8 8 26 «+2/-0.5 140 151 
ie 52 53.2 220 +20«3 14 $0.0 111.1 82.6 34.0 10 174.6 8g 3 26 =+2/-05 150 152 
216 65 65.9 255 +2 «3 133 57.1 128.6 100.0 $7.2 10 200.0 8 1 30 +2/-0.5 170 153 
3116 78 78.6 285 +2 «3 154 64.3 154.0 122.2 63.5 10 = 230.2 8 1'/s 32 +2/-0.5 190 154 
4/16 103 104.0 360 +2 «3 194 78.6 195.3 158.8 73.0 10 290.5 8 1/e 40 +2/-0.5 230 155 
The 179 180.2 505 +3 «6 305 119.1 325.4 276.2 92.1 16 428.6 16 1/2 42 +2/-0.5 320 156 


COPYRIGHT 2000 American Petroleum Institute Information Handling Services, 
April 03, 2000 07:10:01 


API SPEC*6KA 9b MM 0732290 O552e50b 971 


B-14 API SpeciFicaTion 6A, SEVENTEENTH Eorrion, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQuiPMENT 


Metric Table 10.9—Type 6BX Welding Neck Flanges for. 138.0 MPa Rated Working Pressure 


8 TO RING GROOVE 
MUST BE CONCENTRIC 
WITHIN 0,25 TOTAL 


INDICATOR RUNOUT SEE DETAIL A 


| 


BREAK SHARP ~~ __ "3.2 Min RADIUS 


DETAIL A CORNER Sieg 1 


BOLT HOLE CENTERLINE 
LOCATED WITHIN 0.8 

OF THEORETICAL B.C. 
ANO EQUAL SPACING 


C MAX 45° 


TOP VIEW 


Cc MAX 45° 


Q" max = E (Table 10.18) 
Q* min = 3,2 
Q* may be omitted 


| on studded flanges 


DETAIL B FLANGE SECTION 


() (2) (3) (4) 6) © (7) @) =(9% (0) I) 42) 13) AY S16) 7) 18) I) 


Basic Flange Dimensions Bolting Dimensions 

= 

a - - i) 

3 2 ec 
8 = 2 2 we 32 z 
22 § vse 2 Ss be 7 5 et ue be bo ae Ee 3 

o 2 = 24 2 
fe o£, $22 & £2 #3 Fo Gs 28 22 38 20 £2 82 $2 25 ER 2 
EE BE Zan 8 & a2 S& Br $2 92 S25 5 ES 8S 82 =S EH PB 
23s 28 58% & 36 42 &s 4&5 &s 85 5 438 25 8s 828 82 Ss F 
in. mm B oD oD ¢ K TO OS Jy Js RBC in. =o mm Legp BX 
1/16 4 46.8 255 +2 «3 117 63.5 133.4 109.5 49.2 10 = 203.2 8 i 29° -+2/-0.5 185 151 
2'/16 52 53.2 285 +2 «3 132 WS 154.0 127.0 52.4 10 230.2 8 1'/e 32. +2/-0.5 205 152 
2/16 65 65.9 325 +2 «3 151 79.4 173.0 1445 58.7 10 261.9 8 Wfq 35 +2/-0.5 230 153 
3/16 78 78.6 355 42 #3 171 85.8 192.1 160.3 63.5 10 287.3 8 By. 38 +2/-0.5 250 154 
41/16 103 104.0 445 +2 «3 219° 106.4 242.9 206.4 73.0 10 357.2 8 1/6 48 +3/-0.5 310 155 
716 179 180.2 655 23.6 352. 165.1 385.8 338.1 96.8 16 554.0 16 2 54 +3/-0.5 440 156 
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AP! SPECIFICATION 6A, SEVENTEENTH EDITION, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQuiPMENT B-15 


Metric Table 10.10—Type 6BX Blind and Test Flanges for 69.0 and 103.5 MPa Rated Working Pressure 


mA 8 TO RING GROOVE 
MUST BE CONCENTRIC 
WITHIN 0,25 TOTAL 
INDICATOR RUNOUT 


SEE DETAILA 


| 3.0 MIN RADIUS 


canal 
Ne 


anys 
a 


BREAK SHARP 
CORNER 
Cc MAX 45° 


T- 
{ 

DETAIL A i C MAX 45° 
MINIMUM = 31.7 


BOLT HOLE CENTERLINE 
LOCATED WITHIN 0.8 
OF THEORETICAL 8.C. 


rol ~ ll 
AND EQUAL SPACING BE: 
2 TOP VIEW TEST CONNECTION dy MIN a” LINE PIPE THREADS 


+0 'Q” max = E (Table 10.18) 
-3,0 Q* min «3.0 


Ji Q” may be omitted 


on studded flanges 
| FLANGE SECTION 
t 


DETAILB 


qd) (2) (3) (4) (5) (6) 7 @ @9 qo) i) (42), (13) (14) IS) (16) (17) (18) 9 


Basic Flange Dimensions Bolting Dimensions 
. me s 

8 = § 2 z tow ta & 2 3 

2 © € we oO ry ie = s 3 o & i 2 - o 3 ow =] a E 

a 8b 3 »o8e 2 285 ot » 8 4 Se sy Ys #285 SE 8 EI 
@e €, 228 § ££ zy G G2 32 62 28 #9 23 23 22 =e £2 = 
pe gg gee £ gah) ge BE FE #2 gf Bs 52 52 3 38 22 F 
Zs 33 643 € 36 A& Es As AS St #25 88 25 55 48 88 28 & 
in. mm B OD oD C K T J, J, J R BC in. mm Lesh BX 

69.0 MPa 
13/16 46 46.8 190 2 3 105 42.1 88.9 65.1 48.4 10) 146.0 8 Va 23 -+2/-0.5 130 [St 
2/16 52 53.2 200 2 3 11 44.1 100.0 746 51.6 10 -158.8 8 Ya 23 «+2/-0.5 135 152 
26 65 65.9 230 2 3 132. 51.3 120.6 92.4 57.1 10 184.2 8 4g 26 +2/-0.5 155 153 
3/16 78 78.6 270 2 3 152 58.4 142.1 1103 63.5 10 215.9 8 1 29 «+2/-0.5 175 154 
4'/16 103 104.0 315 2 3 185 70.3 1826 1460 73.0 10 259.8 8 18 32 +2/-0.5 205 155 
103.5 MPa ° 
ea a ne a 2 
13/16 46 46.8 210 2 3 106 45,3 97.6 TL. 476 10 160.3 8 7s 26 =+2/-05 140 ISI 
2/16 52 53.2 220 2 3 14 650.8 111.1 82.6 54.0 10 (174.6 8 We 26 =+2/-0.5 155 152 
216 65 65.9 255 2 3 133 57.2, 128.6 100.0 57.1 10 200.0 8 I 29° +2/-0.5 170 153 
3Y16 78 78.6 290 2 3 154 64.3 154.0 122.2 63.5 10 = 230.2 8 IVs 32 +2/-0.5 190 154 
416 103 104.0 360 2 3 194 786 195.3 158.8 73.0 10 = 290.5 8 15/s 39 +2/-0.5 235 155 
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B-16 API SPEciFICATION 6A, SEVENTEENTH Eormion, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQUIPMENT 


Metric Table 10.11—Type 6BX Blind and Test Flanges for 138.0 MPa Rated Working Pressure 


8 TO RING GROOVE oD 
MUST BE CONCENTAIC 
WITHIN 0,25 TOTAL os 8¢ ——_—_____+ 


INDICATOR RUNOUT SEE DETAIL A 


BREAK SHARP 
CORNER 


4 
THIS C BORE 
| | OPTIONAL ; 


Cae 


Q° max = E (Table 10.18) 


Z @* min = 3.0 
Q* may be omitted 
on studded flanges 
Am 
| FLANGE SECTION 
i 


DETAIL B 


DETAIL A 


BOLT HOLE CENTERLINE 
LOCATED WITHIN O8 

OF THEORETICAL B.C. 
AND EQUAL SPACING 


TOP VIEW 


mM 2 ® (4) 65 © Mm 8 (9 (0) EI) 2), 03) 4) S16) 7) (18) (19) 


Basic Flange Dimensions Bolting Dimensions 
<£ 
g fg EF i fe 3 
a = yo ~ a <= 
a2 se 8 x, af 3,5 & 52 pn Sy BS Be ES § 
ag Sis 8 2 ey Es Ss Ge ga se 26 22 22 GE BE 2B 2 
ce gf 52 2 48 52 32 SE G2 PE Bz 83 £2 53 Gz aS EA # 
zs Za CAS £ 35 Fe Fs AS 4B AS #5 AA 25 AS OA ZE SS 
in. mm B OD OD C K Eo Ad; Jy Jy RBC in, =o mm Lip BX 
138.0 MPa 
13/6 46 46.8 255 +2 3 1? 63.5 133.4 109.5 49.2 10 = 203.2 8 1 28 =4+2/-0.5 190 ISI 
2!/16 52 53.2 290 +2 «3 132 71.4 154.0 127.00 52.4 10 230.2 8 I"/s 32. +2/-0.5 210 152 
27/16 65 65.9 325 +2 «3 151 79.4 173.0 144.5 58.7 10 261.9 8 Ie 34 +2/-0.5 235 153 
Bis 78 78.6 355 +2 «3 171 85.7 192.0 160.3 63.5 10 287.3 8 13/a 38 +2/-0.5 255 154 
4l/is 103 104.0 445 +2 «3 219 106.4 242.9 2064 73.0 10 357.2 8 13/6 48 +3/-0.5 310 155 
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API SPECIFICATION GA, SEVENTEENTH EDITION, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQUIPMENT B-17 


Metric Table 10.12—Dimensions for 34.5 MPa Rated Working Pressure Segmented Flanges for Dual Completion 


BOLT HOLE CENTERLINE 
LOCATED WITHIN 0,8 

OF THEORETICAL B.C. 
AND EQUAL SPACING 


DETAILA 


B TO RING GROOVE | ; 
MUST BE CONCENTRIC : 
WITHIN 0.25 TOTAL LG EAT MAX 3.045" max 
INDICATOR RUNOUT TOP VIEW 
FLANGE SECTION 
a) (2) _ @) (4) (5) (6) (7) (8) (9) (10) qi) (12) (13) 
Basic Flange Dimensions 
Nominal Size Outside Total Diameter Depth of 
and Bore Maximum Diameter Thickness Minimum Diameter Counter- Counter- Ring 
of Flange Bore, of Flange, Tolerance, of Flange, Radius, of Hub, Tolerance, bore, bore, Number, 
in. mm B OD OD T E F J J K Q RX 
Sa Fr 
1/8 35 35.3 130 +2 39.7 29.5 6 56.4 -0.5 52.4 2.77 201 
13/16 46 46.4 155 +2 52.4 349 3 69.8 0.5 66.7 1.83 205 
2/16 52 53.2 165 a2 54.0 44.4 3 770 0.8 79.4 3.68 20 
216 65 65.9 215 +2 63.5 56.4 3 98.7 ~0.8 101.6 3.68 210 
3"e 78 80.2 230 +2 69.9 63.5 3 114.3 0.8 115.9 3.30 25 
4'/e 103 104.0 270 +2 69.9 746 25 133.4 -0.8 114.5 §.33 215 
4'fie x 4/4 103 K 108 108.7 270 +2 69.9 74.6 25 133.4 -0.8 14s 5.33 215 
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B-18 API SpeciFication 6A, SEVENTEENTH EDITION, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQuipMENT 


Metric Table 10.12—-Dimensions for 34.5 MPa Rated Working Pressure Segmented Flanges for Dual! Completion 


(Continued) 
GOLT HOLE CENTERLINE 
LOCATED WITHIN 0.8 
OF THEORETICAL B.C. 
AND EQUAL SPACING 
i DETAILA 
+0,25 
fo) 
| i CT aoe 
B I 
ae 1 | 
& TO RING GROOVE L 
MUST BE CONCENTRIC 5 . 
WITHIN 0,25 TOTAL he ae MAX ™ 3.0« 45° Max 
INDICATOR RUNOUT TOP VIEW 
FLANGE SECTION 
qd) (2) (14) (15) (16) (17) (18) (19) (20) Qt (22) (23) (24) 
Bolting Dimensions 
Length of Bore to 
Nominal Size Diameter Diameter Number Double Lengthof Bore 
and Bore of Bolt of Bolt Bolt Hole of Bolt Diameter Ended Threaded Equal 
of Flange, Circle, Holes, Tolerance, Holes, Degrees, Degrees, Degrees, of Bolt, Stud Bolt Stud Bolt Size, 
in. mm BC L L M x 4 Zz in. mm BB 
ee ene 
15/s 35 98.4 16 +2/-0.5 5 13 38.5 _ Ya 70 110 — 
14/16 46 117.5 20 +2/-0.5 5 16 37 _ She 90 140 70.64 
24/16 52 130.2 24 +2/-0.5 5 19 35.5 _ Ya 95 150 90.09 
27/16 65 161.9 30 +2/-0.5 5 21 34.5 — 1 120 180 114.30 
318 78 179.4 30 +2/-0.5 35 23 33.5 — 1 125 195 128.19 
4/6 103 206.4 32 +2/-0.5 6 28.5 19 23.5 l/s 130 200 _— 
4/16 X 44/4 103 X 108 206.4 32 +2/-0.5 6 28.5 19 23.5 1's 130 200 = 
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API SPECIFICATION 6A, SEVENTEENTH EDITION, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQUIPMENT B-19 


Metric Table 10.13—Type 6 BX Blind Flanges 
B C’BORE 
E MAX. 


R 15" MAX. SLOPE 
ie) (2) (3) (4) (5) 
Nominal Flange Hub Groove Added Hub 
Size, Thickness, Diameter, Depth, Thickness, 
B T J, E J 


6 BK—13.8 MPa 


263/4 126.2 835.8 21.43 9.5 
30 134,2 913.9 23.02 17.5 


6 BX—20.7 Mpa 


263/4 161.2 870.0 21.43 0 

30 167.1 970.0 23.02 12.7 
re 

6 BK—34.5 MPa 

i 

135/38 112.8 481.0 14,29 23.8 

163/4 130.2 555.6 8.33 17.5 

183/4 165.9 674.7 18.26 19.1 

21/4 {81.0 758.8 19.05 22.2 


6 BX—69.0 MPa 


Sig 79.4 223.8 9.53 6.4 
Tit6 103.2 301.6 li 9.5 
9 123.9 374.7 12.70 9.5 
11 141.3 450.9 14.29 14.3 
135/8 168.3 $52.5 15.88 17.5 
163/4 168.3 655.6 8.33 30.2 
183/4 223.1 732.5 18.26 25.4 
21%4 241.3 847.7 19.05 31.8 


6 BX—103.4 MPa 


7/16 119.1 325.4 1b. 79 
9 146.1 431.8 12.70 14.3 
1] 187.4 584.2 14.29 12.7 
135/8 204.8 595.3 15.88 17.5 
183/4 255.6 812.8 18.26 34.9 


6 BX—138.0 Mpa 


TMit6 165.1 385.8 1.11 79 
9 204.8 481.0 12,70 6.4 
11 223.9 566.7 14.29 12.7 
135/8 292.1 693.7 15.88 14.7 


Note: For dimensions not listed, see Tables 10.6-10.11 as applicable. 
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B-20 API Specification 6A, SEVENTEENTH EDITION, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQUIPMENT 
Metric Table 10.16—Type R Ring Gasket 
TOLERANCES 
A (width of ring)..............ccceee cece ees +£0.20 
B&H (height of ring) 0.0.0.0... ccs ccc cen eens £0.5 
Cc (width of flat on octagonal Ane) Aka wiles £0,2 
E (depth of groove) .t0,5/-0 
F (width of groove) we +0,20 
fe P (iaserene pitch diameter of ring) . . £0,18 
(average pitch diameter of groove) einen +013 
Ri (radius in rings) ................. 00.0000 
Re (radius in groove)... 
28? (CANwle) Sean. osha eine lah seed oiek 
OCTAGONAL 
qi) (2) Q3) (4) (3) (6) (7) (8) (9) (10) (1) 
Approx. 
Pitch Width of Distance 
Diameter of Height of Flat of Radius in Between 
Ring Ring and Width of Height of Ring Octagonal Octagonal Depth of Width of Radius in Made-up 
Number Groove, Ring, Ring Oval, Octagonal, Ring, Ring, Groove, Groove, Groove, Flanges, 
P A B H Cc R, E F R, Ss 
R20 68.28 7.95 14,3 12.7 §.23 1.5 6.3 8.74 08 4.1 
R23 82.55 Hall 17.5 15.9 7.75 15 7.9 11.91 0.8 48 
R24 95.25 11.11 17.5 15.9 7.75 1.5 wh) 11.91 0.8 48 
R26 101.60 11.1 17.5 15.9 7.75 1.5 79 IL9L 0.8 48 
R27 107.95 IL. 17.5 15.9 7.75 15 7.9 11.91 0.8 48 
R31 123.83 1H 17.5 15.9 7.75 15 79 11.91 0.8 4.8 
R35 136.53 1b. 17.5 15.9 775 1.5 79 11.91 0.8 48 
R37 149.23 11. 17.5 15.9 7.75 1.5 79 11.91 0.8 48 
R39 161.93 VW 17.5 15.9 7.75 15 79 11.91 0.8 48 
R41 180,98 be! 17.5 15.9 7.75 1.5 79 11.91 0.8 48 
R44 193,68 11.11 17.5 15.9 775 LS 79 11.91 0.8 48 
R45 211.14 11.11 17.5 {5.9 7.75 LS 9 11.91 0.8 48 
R46 211.14 12.7 19.1 175 8.66 1.5 9.7 13.49 1.5 48 
R47 228.60 19.05 25.4 23.9 12.32 15 12.7 19.84 1.5 4.1 
R49 269.88 11.13 17.5 15.9 745 1.§ 79 11.91 0 4.38 
R50 269.88 15.88 22,4 20.6 10.49 1.5 11,2 16.66 L.5 41 
R53 323.85 11.13 17.5 15.9 7.75 1.5 79 11.91 0.8 48 
R54 323.85 15.88 22.4 20.6 10.49 1.5 11.2 16.66 1.5 4.1 
R57 381.00 1113 17.5 15.9 7.79 1.5 79 11.91 0.8 48 
R63 419.10 25.40 33.3 31.8 17,30 2.3 15.7 27.00 2.3 5.6 
R65 469.90 11.13 17.5 15.9 7.75 1S 79 11.91 08 4.8 
R66 469,90 15.88 22.4 20.6 10.49 1.5 11.2 16.66 1.5 4.1 
R69 533.40 11.13 17.5 15.9 7.75 LS 79 11.91 0.8 48 
R70 533.40 19.05 25.4 23.9 12.32 1.5 12.7 19.84 15 48 
R73 584.20 12.70 19.1 17.5 8.66 1.5 9.7 13.49 1.5 3.3 
R74 584.20 19.05 25.4 23.9 12,32 15 12.7 19,84 - 1.5 48 
R82 57.14 11.13 — 15.9 7.75 15 79 11.91 0.8 48 
R84 63.50 11.13 —_ 15.9 775 15 19 11.91 08 4.8 
R85 79,38 12.70 — 17.5 8.66 1.5 9.7 13.49 1.5 3.3 
R86 90.50 15.88 _ 20.6 10.49 15 11.2 16.66 1.5 4.1 
R87 100.03 15.88 _ 20.6 10.49 LS 14.2 16.66 15 41 
R88 123.83 19.05 _ 23.9 12.32 LS 12,7 19.84 15 48 
R89 114,30 19.05 —_ 23.9 12.32 15 12.7 19.84 15 48 
R90 155.58 22.23 — 26.9 14.81 LS 14,2 23.01 15 48 
R91 260.35 31.75 _ 38.1 22.33 2.3 17.5 33.34 2.3 4.1 
R99 234.95 11.13 _— 15.9 7.75 1.5 79 11.91 0.8 48 
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API SPeciFicaTiON 6A, SEVENTEENTH EDITION, SPECIFICATION FOR WELLHEAD AND CHRISTMAS TREE EQUIPMENT B-21 


Metric Table 10.17—API Type RX Pressure Energized Ring Gaskets 


23° TOLERANCES 
SCE NOTE 
A*  (widthofring)........-....-..006- +0.20,-0 OD (ODof ring) .....-........ 0. eee ee +0.5,-0 
c (width of flat) 2.2... eee eee +0.15-0 P (average pitch diameter of groove)... ... £0.13 
D (height of chamfer)... ..........0.056 40,-0.8 R, (radius inring) ...........--0e eee SOS 
E (depth of groove)......-...2..0 eee +0.5,-0 R, (radius in groove). ........... 0.555000 max 
F (width of groove) ................... £0.20 23° (angle) osciags cowie g oie wene eee noes ay 
A* (height of ring)... . 66. c cc eee eee eee +0.2,-0 


*A plus tolerance of 0.20 mm for width A and height H is permitted. provided the variation in width or height of any 
ring does not exceed 0.10 mm thorughout its entire circumference. 


- 
Note: The pressure passage hole illustrated in the RX ring cross section in rings RX-82 through RX-9/ only. Centerline 
of hole shall be located at midpoint of dimension C. Hole diameter shall be 1.5 mm for rings RX-82 through 
RX-85, for rings RX-86 and RX-87, and .3.0 mm for rings RX-88 through RX-91. 


(4) (5) (6) (7) (8) (9) (10) (11) (12) 
Approx. 
Pitch Distance 
Diameter Outside Height of Between 
Ring ofRingand Diameter Width of Width Outside Height Radius Depthof Widthof Radius in Made-up 
Number Groove, of Ring, Ring, of Flat, Bevel, of Ring, in Ring, Groove, Groove, Groove, Flanges, 
P OD A om D H R, E F R, § 
RX 20 68.26 76.20 8.73 4.62 3.18 19,05 1.5 6.35 8.73 0.8 9.7 
RX 23 82.55 93.27 11.91 6.45 4.24 25.40 1.5 7.87 11.91 0.8 11.9 
RX 24 95.25 105.97 11.91 6.45 4.24 25.40 15 7.87 11.91 0.8 19 
RX 25 101.60 109.54 8.73 4.62 3.18 19.05 15 6.35 8.73 0.8 _ 
RX 26 101.60 111,92 11.91 6.45 4.24 25,40 1.5 787 11.91 0.8 11.9 
RX 27 107.95 118.27 11.91 6.45 4.24 25.40 1.5 787 11.91 0.8 11.9 
RX 31 123.83 134.54 11.91 6.45 4.24 25.40 1.5 7.87 11.91 0.8 11.9 
RX 35 136,53 147,24 11.91 6,45 4.24 25.40 1.5 787 11,91 0.8 11.9 
RX 37 149,23 159.94 11.91 6.45 4.24 25.40 1.5 7.87 11.91 0.8 11.9 
RX 39 161,93 172.64 11.91 6.45 4.24 25.40 15 787 1.91 0.8 11.9 
RX 41 180,98 191.69 11.91 6.45 4.24 25.40 1.5 7.87 11.91 0.8 Hg 
RX 44 193,68 204,39 11,91 6.45 4,24 25.40 1.5 7.87 11.91 0.8 11.9 
RX 45 211.14 221.85 11.91 6.45 4,24 25,40 1.5 787 11.91 0.8 11.9 
RX 46 211.14 222,25 13.49 6.68 4.78 28.58 15 9.65 13.49 15 11.9 
RX 47 228.60 245.27 19.84 10.34 6.88 41.28 2.3 12.70 19.84 1.5 23.1 
RX 49 269.88 280.59 11.91 6.45 4.24 25.40 1.5 7.87 11.91 0.8 11.9 
RX 50 269.88 283.37 16.67 8.51 5.28 31.75 1.5 1t.18 16.67 1.5 11.9 
RX 53 323.85 334.57 11.91 6.45 4.24 25.40 1.5 7.87 11,91] 0.8 11.9 
RX 54 323.85 337.34 16.67 8.51 5,28 31,75 1.5 11.18 16.67 1.5 11.9 
RX 57 381.00 391.72 11.91 6.45 4.24 25.40 15 787 11.91 0.8 11.9 
RX 63 419.10 441.72 26.99 14.78 8.46 50.80 2.3 16.00 26.99 2.3 21.3 
RX 65 469.90 480.62 11.91 6.45 4,24 25.40 15 787 11.91 0.8 11.9 
RX 66 469.90 483.39 16.67 8.51 5.28 31.75 LS 11.18 16.67 1.5 11.9 
RX 69 533.40 544.12 11.91 6.45 4,24 25.40 1.5 787 11.91 0.8 11.9 
RX 70 533.40 550.07 19.84 10.34 6.88 41,28 2.3 12,70 19.84 1.5 18.3 
RX 73 584,20 596.11 13.49 6.68 5.28 31.75 L5 9.65 13.49 1,5 15.0 
RX 74 584.20 600.87 19.84 10,34 6.88 41.28 2.3 12.70 19.84 1.5 18.3 
RX 8&2 STAS 67.87 11.91 6.45 4.24 25.40 1,5 787 11.91 0.8 11.9 
RX 84 63.50 74,22 11,9] 6.45 4,24 25.40 15 7.87 11.91 0.8 11.9 
RX 85 79.38 90.09 13.49 6.68 4.24 25.40 1.5 9.65 13.49 1.5 9.7 
RX 86 90.49 103,58 15,08 8.51 4.78 28.58 1.5 11,18 16.67 1.5 9.7 
RX 87 100.01 113.11 15.08 8.51 4.78 28.58 15 1L.18 16.67 1S 9.7 
RX 88 123.83 139.30 17.46 10.34 §.28 31.75 15 12.70 19,84 1.5 9.7 
RX 89 114.30 129.78 18.26 10.34 3.28 31.75 15 12.70 19.84 15 9.7 
RX 90 155.58 174.63 19.84 12.17 742 44.45 2.3 14,22 23.02 15 18. 
RX 91 260.35 286.94 30.16 19,81 754 45,24 2.3 17.53 33.34 23 19.1 
RX 99 234.95 245.67 11.91 6.45 4.24 25.40 15 7.87 11.91 0.8 11.9 
RX 201 46.04 51.46 5.74 3.20 1.45 11.30 0,5 4,06 5.56 0.8 — 
RX 205 57.15 62.31 5.56 3.05 1.832 11.10 0.5 4.06 5.56 0.5 _ 
RX 210 88.90 97.63 9.53 5.41 3.188 19.05 0,8 6.35 9,53 0.8 —_— 
RX 215 130.18 140.89 1191 5.33 4.242 25.40 1.5> 7.87 11.91 0.8 _ 
4Tolerance on these dimensions is +0/—0.38 
>Tolerance on these dimensions is +0.5/-0 
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Metric Table 10.18—-API Type BX Pressure Energized Ring Gaskets 


op—}— 
cera : TOLERANCES 
C 


N A* (width of ring).......-.. +0,20, -0 
" Cc (width of flat).......... +0.15, -0 
nil Jet 45'max D (hole size)... .....0...0.0006 +£0.5 
2 E (depth of groove)........ +0,5, -0 
| RE ty G (OD of groove)......... +0,10, -0 
H NN « H* ight a ring) ........ +0,20, -0 
N (width of groove)....... +0.10. -0 
Nes /\ \ en AN 7 OD_ (OD of ring).........., ; 
=| w INy Bs Ww U QDT (OD of fat. ooo soos 
(radius in ring). a 
ae 2 3 INN 23° (angle)... .... cece cece eee es 
BREAK SHARP CORNER 
One pressure passage hole required per gasket on centerline, *A plus tolerance of 0.20 mm for width A and height H is per- 
mitted, provided the variation in width or height of any ring 
does not exceed 0,10 mm throughout its entire circumference. 
Note: Radius “R” shall be 8 to 12 percent of the gasket height “H’’. 
q) (2) (3) (4) (3) (6) (7) (8) (9) (10) dy) 
Outside Outside 
Ring Nominal Diameter Height of Width Diameter Width Depth of Diameter Width of 
Number Size of Ring, Ring, of Ring, of Flat, of Flat, Hole Size, Groove, of Groove, Groove, 
OD Hq A ODT Cc D E G N- 
150 43 72.19 9,30 9.30 70.87 7.98 1.59 5.56 73.48 11.43 
1S] 46 76.40 9.63 9.63 75.03 8.26 1.59 5.56 77.79 11.84 
152 52 84.68 10.24 10,24 83.24 8.79 1.59 5.95 86.23 12.65 
153 65 100.94 11,38 11.38 99.31 9.78 1,59 6.75 102.77 14.07 
154 78 116.84 12.40 12.40 115.09 10,.64 1.59 7.54 119,00 15.39 
155 103 147.96 14.22 14.22 145.95 12,22 1,59 8.33 150.62 17.73 
156 179 237.92 18.62 18.62 235.28 15.98 3.18 11.11 241.83 23.39 
157 228 294.46 20.98 20.98 291.49 18.01 3.18 12.70 299.06 26.39 
158 279 352.04 23.14 23.14 348.77 19.86 3.18 14,29 357.23 29.18 
159 346 426.72 25,70 25.70 423.09 22.07 3.18 15.88 432.64 32,49 
160 346 402.59 23.83 13.74 399,21 10,36 3.18 14.29 408.00 19.96 
161 425 491.41 28.07 16.21 487.45 12.24 3.18 17,07 497.94 23.62 
162 425 475.49 14.22 14,22 473,48 12,22 1.59 8.33 478.33 17.91 
163 476 556.16 30.10 17.37 551.89 13.11 3,18 18.26 563.50 25.55 
164 476 570.56 30.10 24.59 566.29 20.32 3.18 18.26 577.90 32.77 
165 540 624.71 32.03 18.49 620.19 13.97 3.18 19,05 632.56 27,20 
166 540 640.03 32.03 26.14 635.5} 21.62 3.18 19.05 647.88 34.87 
167 680 759.36 35.87 13.11 754,28 8.03 1.59 21.43 768.33 22.91 
168 680 765.25 35,87 16.05 760.17 10.97 1.59 21.43 774.22 25.86 
169 130 173.51 15.85 12.93 171,.27 10.69 1.59 9.53 176.66 16.92 
170 228 218.03 14,22 14,22 216.03 12.22 1.59 8.33 220.88 17.91 
171 279 267.44 14.22 14,22 265.43 _ 12,22 1,59 8.33 270.28 17.91 
172 346 333.07 14.22 14,22 331.06 12,22 1.59 8.33 335.92 17,91 
303 762 852.75 37.95 16.97 847,37 11.61 1.59 22.62 862.30 27,38 
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q) 


Full Bore Flowline Valves 


Metric Table 10.20—Flanged Plug and Gate Valves 
13.8 MPa Rated Working Pressure 


(2) 


(3) 


(4) 


(5) 


(6) 


Face to Face Flowline Valves, £2 mm 


Plug Valves 


Nominal Bore, Gate Valves Full Bore Reduced Opening Full Bore & Reduced 

Size +0.8, -0 mm Full Bore Plug Valves Plug Valves Opening Ball Valves 
2Y¥e X 1/16 52 x 46 46.0 295 _ 295 
216 52 $2.3 295 333 295 
29/16 65 65.0 333 384 333 
3s 78 79.4 359 448 359 
3s 78 80.1 359 448 359 
4/16 103 103.2 435 Sil 435 
4'/i6e 103 104.8 435 Sli 435 
4/16 103 107.9 435 5 435 
5/8 130 $30.1 562 638 _ 
TH16 X 6 179 X 152 152.4 562 727 562 
Tie X G8 179 x 162 155.6 562 _ _ 
The X Ole 179 X 168 168.3 _ _ _ 
7h 179 179.4 664 740 — 
Tie 179 181.0 664 740 _ 

Metric Table 10.21—Flanged Plug and Gate Valves 
20.7 MPa Rated Working Pressure 
Q) (2) G3) (4) (5) 
Face to Face Flowline Valves, + 2 mm 
Full Bore Flowline Valves Plug Valve 

Nominal Bore, Gate Valves Reduced Opening Full Bore & Reduced 

Size +0.8, -0 mm Full Bore Plug Valves Opening Bail Valves 
2"e X 1/16 46.0 371 — 371 
2/16 52.3 37) 384 371 
2416 65.0 422 435 422 
3's 79.4 435 473 384 
3's 80.1 435 473 384 
46 103.2 Sil 562 460 
4/16 104.8 Stl 562 460 
4/6 107.9 Stl 362 460 
5'fe 130.1 613 664 _ 
The X 6 152.4 613 785 613 
THi6 X Oe 155.6 613 _ _ 
THis X O/s 168.3 —_ — nie 
TY 16 179.4 714 803 _ 
Thre 181.0 714 803 —_ 


07:10:01 


Information Handling Services, 


API SPEC*bA 9b MM 0732290 0552516 810 om 


B-24 AP! Seecirication 6A, SEVENTEENTH EDITION, SPECIFICATION FOR WELCHEAD AND CHRISTMAS TREE EQUIPMENT 


Metric Table 10.22-—_Flanged Plug and Gate Valves 
34.5 MPa Rated Working Pressure 


(1) (2) GB) (4) (5) (6) 


Face-to-Face Flowline Valves, +2 mm 


Full Bore Flowline Valves Plug Valves 
- Nominal Bore Gate Valve Full Bore Reduced Opening Full Bore & Reduced 
Size +0.8, -0 mm Full Bore = Plug Valve Plug Valve Opening Ball Valve 
2Me X is 52 x 46 46.0 371 _ _ 
21s 52 $2.5 371 394 371 
Wis 65 65.0 422 451 371 
3\a 78 79.4 473 527 422 
3's 78 81.0 473 527 473 
4/6 103 103.2 549 629 473 
416 103 104.8 549 629 549 
4s 103 108.0 549 629 549 
S's 130 130.2 727 —_ — 
Fie X Sis 178 < 130 130.2 737 _ _— 
The X 6 178 X 152 152.4 737 —_ _ 
T1656 X 6's 178 X 156 155.6 737 _— _— 
Tie X Gis 178 X 162 161.9 737 —_ —_ 
THis X Gis 178 X 168 168.3 737 — —_ 
7f16 179 179.4 813 978 — 
Tie 179 181.0 813 978 — 
9 228 228.5 1041 — _ 
Metric Table 10.23—Flanged Plug and Gate Valves Metric Table 10.24—Fianged Plug and Gate Valves 
69.0 MPa Rated Working Pressure 103.4 MPa Rated Working Pressure 
(ty (2) (3) (1) (2) 6) (4) 
Full-Bore Flowline Valves Full-Bore Flowline Valves 
Nominal Size 
Bore, Face-to-Face, Face-to-Face, + 2 mm 
in mm +0.8, -O mm +2mm Nominal Size 
—————“—-- Bore, Short Long 
15/16 46 46.0 464 in mm +0.8, -O mm Pattern Pattern 
26 52 52.5 521 
25/16 65 65.0 565 13/6 46 46.0 457 —_ 
3Y16 78 78.0 619 26 52 $2.5 483 597 
die 103 103.0 670 Wis 65 65.0 533 635 
SMe 130 130.0 737 3Mi6 78 78.0 598 — 
Mis X Gls 179 * 162 162.0 889 4s 103 103.0 737 —_ 
The 179 179.5 889 
Metric Table 10.25—Flanged Gate Valves 
138.0 MPa Rated Working Pressure Rating 
a) (2) (3) 
Fuil-Bore Flowline Valves 
Nominal Size 
Bore, Face-to-Face, 
in mm +0.8, -0 mm £2mm 
19/16 46 46.0 533 
Mis 52 52.5 584 
216 65 65.0 673 
316 78 78.0 T75 
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Metric Table 10.26—Center Distances of Conduit Bores for 
Dual Paralle! Bore Valves 


(t) (2) (3) (4) (5) (6) (7) 
Basic Casing Size 
Maximum Bore Center Large Bore Center Smail Bore to <a 
Valve Size to to End Connector End Connector Minimum End Weight, 
in mm Bore Center Center Center Connector Size OD kg/m 


13,8; 20.7; 34.5 MPa Rated Working Pressure 


13/16 46 70.64 35.31 335.31 179 139.7 25 
Bis 52 90,09 45.06 45.06 179 177.8 s7 
Bex 2his 65 x52 90.09 41.91 48.18 179 177.8 43 
216X216 65%52 101.60 47.62 53.98 228 193.7 58 
29/16 65 101.60 127.00 50.80 228 193.7 44 
Dre 65 114.30 S715 57.15 228 219.1 73 
3¥ex 2's 78x52 116.28 51.00 65.28 228 219.1 73 
3'ex 216 78x65 128.19 64.11 64.11 279 244.5 80 
31/16 78 128.19 64.11 64.11 279 244.5 80 


69.0 MPa Rated Working Pressure 


1/6 46 70.64 35.32 35.32 179 139.7 25 
2 is 52 90.09 45.05 45.05 179 177.8 37 
2416 x Wis 65 x52 90.09 41.91 48.18 179 177.8 43 
2iex Ze 65X52 101.60 47.62 53.98 228 193.7 358 
Dis 65 101.60 50.80 50.80 228 193.7 44 
27/16 65 114.30 57.15 57.15 228 219.1 73 
34/16 78 128.19 64.10 64.10 279 219.1 80 


Metric Table 10.27—-Center Distances of Conduit Bores for Triple, Quadruple 
and Quintuple Parallel Bore Valves 


(1) (2) (3) (4) GS) (6) 


Basic Casing Size 


Maximum Flange Center Minimum —S———eEEEE 
Number of Valve to End Connector Weight, 
Parallel Bores Size Bore Center Size OD kg/m 
3 46 47.62 179 168.3 35.7 
3 52 49.21 228 177.8 38.7 
3 52 53.98 228 193.7 58.0 
3 65 71.44 279 244.5 79.6 
4 46 73.02 279 219.1 $3.6 
4 46 77.79 279 244.5 All 
4 52 77,79 279 244.5 79.6 
4 65 87.31 279 273.1 82.6 
4 65 101.60 346 298.5 80.4 
5 52 77.79 279 244.5 79.6 
3 46 47.62 179 168.3 35.7 
3 $2 49.21 228 177.8 38.7 
3 52 53.98 228 193.7 58.0 
3 65 71.44 279 244.5 79.6 
4 65 87.31 279 273.1 82.6 
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Metric Table 10.28—Regular and Full Opening 
Flanged Swing and Lift Check Valves 


(i) (2) (3) (4) 


Short Pattern 


Face-to-Face Dimension, +2 mm 


Rated Working Pressure (MPa) 
Nominal 
Size 13.8 20.7 34.5 
246 295 358 358 
216 346 422 422 
3'/s 359 384 473 
4 hie 435 460 549 
The 562 613 71 
9 664 740 841 
i} 791 84! 1000 
Long Pattern 
Face-to-Face Dimension, 
Nominal Size Rated Working Pressure +2mm 
3s 20.7 435 
4s 20.7 $11 
The 34.5 737 


Metric Table 10.29—Single and Dual Plate Wafer Type 
Check Valves for Use with Flanges 


MM @) (3) (4) 6) (6) (7) (8) 


Face-to-Face Dimension, +2 mm 


Rated Working Pressure, MPa 


13.8 20.7 34.5 


Pattem Pattern Patter 
Noniaal Size.§§ —_——————- Ss > 7 
in. mm _ Short Long Short Long Short Long 


21 = 52 19 70 19 70 19 70 
26 65 19 83 19 83 19 83 
3\/s 78 19 83 19 83 22 86 
4's 103 22 102 22 102 32 105 
Tie 179 29 159 35 159 44 159 
9 228 38 206 44 206 37 206 
il 279 57 241 57 245 73 254 


Metric Table 10.30—Minimum Bore Sizes for 
Full Bore Check Valves 


q@) (2) (3) (4) (5) 


Minimum Bore Size, +2 mm, —O mm 


Rated Working Pressure (MPa) 


Nominal Size 


in mm 13.8 20.7 34.5 
ie 52 52.5 49.3 429 
Dis 65 62.8 59.0 54.0 
3s 78 78.0 737 66.7 
4l/16 103 102.3 97.2 87.4 
The 179 146.4 146.4 131.8 
9 228 198.6 189.0 173.) 
11 279 247.7 236.6 215.9 
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Metric Table 10.42—API Flange Studded Crosses and Tees 


e3) (2) (3) (4) (5) a) (2) (3) (4) (5) 
Center to Center to Center to Center to 
Nominal Size and Bore Face, Face, Nominal Size and Bore Face, Face, 
Rated Csé«w Vertical Horizontal Raed _Cséerrrticall Horizontal 
Working Vertical, Outlet, Run, Run, Working Vertical, Outlet, Run, Run, 
Pressure B,, B, HH,, HH,, Pressure B,, B, AH, HH, 
- (psi) +1,-O0 mm +1,-0 mm 40.8 mm +0.8 mm (psi) +1,-O mm +1,-0 mm +0.8 mm +0.8 mm 
13.8 52 52 89.0 89.0 103.5 46 46 127.0 127.0 
13.8 65 52 89.0 101.5 103.5 52 46 127.0 127.0 
13.8 65 65 114.5 114.5 103.5 52 52 127.0 127.0 
13.8 78 52 89.0 114.5 103.5 65 46 139.5 139.5 
13.8 78 65 114.5 114.5 103.5 65 52 139.5 139.5 
13.8 78 78 114.5 114.5 103.5 65 65 139.5 139.5 
13.8 103 52 114.5 139.5 103.5 78 46 160.5 160.5 
13.8 103 65 114.5 139.5 103.5 78 $2 160.5 160.5 
13.8 103 78 114.5 139.5 103.5 78 65 160.5 160.5 
13.8 103 103 139.5 139.5 103.5 78 78 “ 160.5 160.5 
103.5 103 46 194.0 194.0 
20.7 78 52 114.5 127.0 103.5 103 52 194.0 194.0 
20.7 78 65 127.0 127.0 103.5 103 65 194.0 194.0 
20.7 78 78 127.0 127.0 103.5 103 78 194.0 194.0 
20.7 103 52 114.5 156.0 103.5 103 103 194.0 194.0 
20.7 103 65 127.0 156.0 
20.7 103 73 127.0 156.0 138.0 46 46 164,5 164.5 
20.7 103 103 156.0 156.0 138.0 52 46 164.5 164.5 
138.0 52 52 164.5 164.5 
34.5 §2 52 Li4s5 114.5 138.0 65 46 185.0 185.0 
34.5 65 $2 114.5 127.0 138.0 65 32 185.0 185.0 
34.5 65 65 127.0 127.0 138.0 65 65 185.0 185.0 
34,5 78 52 114.5 139,5 138.0 78 46 202.5 202.5 
34.5 78 65 139.5 139.5 138.0 73 52 202.5 202.5 
34.5 78 j 78 139.5 139.5 138.0 78 65 202.5 202.5 
34.5 103 52 114.5 165.0 138.0 73 78 202.5 202.5 
34.5 103 65 127.0 165.0 138.0 103 46 251.5 251.5 
34.5 103 78 139.5 165.0 138.0 103 52 251.5 251.5 
34.5 103 103 165.0 165.0 138.0 103 65 251.5 251.5 
138.0 103 78 251.5 251.5 
69.0 46 46 111.0 111.0 138.0 103 103 251.5 251.5 
69.0 52 46 111.0 H1.0 
69.0 52 52 111.0 111.0 
69.0 65 46 114.5 130.0 
69.0 65 52 114.5 130.0 
69.0 65 65 130.0 130.0 
69.0 78 46 114.5 149.0 
69.0 78 52 114.5 149.0 
69.0 78 65 130.0 149.0 
69.0 78 78 149.0 149.0 
69.0 103 46 114.5 174.5 
69.0 103 52 114.5 174.5 
69.0 103 65 130.0 174.5 
69,0 103 78 149.0 174.5 
69.0 103 103 174.5 174.5 
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APPENDIX C—METHOD OF CALCULATING STUD BOLT LENGTHS FOR TYPE 6B 
AND 6BX FLANGES 


Note: Metric equivalents are not included in this Appendix since these cal- 
culations are applicable to ANSI B1.1 threaded fasteners only. 


C1 = Calculation 


The following formulae were used in establishing stud 
bolt lengths listed in the tables and are included here for con- 
venience of industry in determining lengths not given in the 
tables. 


C1.1 
Where: 


LCSB = Calculated stud bolt length (effective thread length, 
excluding end points.). 

A=2(T+0.50r+ a) +S (i.e., stud bolt length exclusive 
of negative length tolerance, n). 

T = Total flange thickness. 

t = plus tolerance for flange thickness. 

d= heavy nut thickness (equals nominal bolt diameter; 
see ANSI B 18.2.2: Square and Hex Nuts). 

S = flange face standoff. See Tables 10.16 and 10.17 for 
R and RX standoff values. S = zero for BX assem- 
blies. See Figure Cl. 

n = negative tolerance on bolt length: '/16 in. for lengths 
up to 12 in. inclusive. 1/g in. for lengths over 12 in. 
to 18 in. inclusive, '/4 in. for lengths over 18 in. 


LCSB=A+n 


C1.2 LSSB = Specified stud bolt length (effective thread 
length, excluding end points) which is LCSB rounded off to 
the nearest commercially available length. 


API TYPE 6B FLANGE 


C2 Rounding Off Procedure 


If LCSB is 0.010 in. (or more) greater than any '/4-in. in- 
crement, round off upward to next '/4-in. increment; if less 
than 0.010 in., round off downward to the next '/4a-1n. incre- 
ment. 


C3 End Point-Height of Stud Bolts 


A point is that part of a stud bolt beyond the thread and 
may be chamfered, rounded, or sheared. The height of each 
point shall not exceed the values given in Table Cl. 


Table C1—Point-Height of Stud Bolts 


: Maximum 
Bolt Point 
Diameter Height 
(in.) (in.) 

2 to V/s 0.12 
Over 7/s to 1'/s 0.19 
Over I'/s to 15/s 0.25 
Over |*/s to 17/s 0.31 
Over 17/s to 2!/4 0.38 


C4 Flange Face Standoff Values, S 


The approximate distance between faces of made-up 
flanges, Sis given in 10.4 for ring gaskets. Since S values for 
6B flanges assembled with type RX gaskets are greater than 
S values when the same flanges are assembled with type R 
gaskets, it is recommended that S values for RX gaskets be 
used in calculating stud bolt lengths to ensure ample stud 
length for either type ring gasket. 


NO STANDOFF 


API TYPE 68X FLANGE 


= | 
CTE AD 
eo [| | 


ja og ena 
POINT HEIGHT 


TUD BOLT WITH NUTS 


Figure C1—Flange Makeup and Stud Length 
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APPENDIX D—RECOMMENDED FLANGE BOLT TORQUE 


D1. 


The torque values shown in these tables have been shown 
to be acceptable values for use in API type 6B and 6BX 
flanges in some services. The user should refer to API Bul 
6AF, 6AF1, and 6AF2 for data on the effects of bolt preload 
stress and other factors on flange performance. It should be 
recognized that applied torque to a nut is only one of several 
ways to approximate the tension and stress in a fastener. 


D2 Basis of Tabies 


The tables in this appendix are for the convenience of the 
user only, and are based on calculations which assume cer- 
tain friction coefficients for the friction between the studs and 
nuts, and between the nuts and the flange face. 

Some factors which affect the relationship between nut 
torque and stud stress are: 


General 


* Thread dimensions and form. 

¢ Surface finish of studs, nuts, and flange face. 

* Degree of parallelism between nut face and flange face. 

* Type of lubrication and coatings of the threads and nut 
bearing surface area. 


Two coefficients of friction are used in the table. A coef- 
ficient of friction of 0.13 approximates the friction with 
threads and nut bearing surface being bare metal well lubri- 
cated with API Bul 5A2 thread compound. A coefficient of 
friction of 0.07 approximates threads and nut face coated 
with fluoropolymer material. 

The tables show material properties equivalent to A193 
Grades B7 and B7M, which are most commonly used. Val- 
ues of torque for materials having other strength levels may 
be obtained by multiplying the tabulated torque value by the 
ratio of the new material’s yield strength to the tabulated ma- 
terial’s yield strength. 


D3 Equations 
The following equations are used to calculate the values 
in Tables D1 and D2: 


us 
A,= a [D — (0.9743 x P)]? 


F=GOAs 
FE(P+2fES) H+D+K 
-—zeE-Pfy tPF 7 


Where: 


A, = Stress area, in square inches or square millimeters. 
D = Thread major diameter, in inches or millimeters. 


E = Pitch diameter of thread, in inches or millimeters. 
F = Force per stud, Ibf or newtons. 
J = Friction coefficient. 
HT = Hex size (nut) = 1.5 D + 0.125 in. (3.175 mm). 
K = Nut internal chamfer = 0.125 in. (3.175 mm). 
| 


a ad pitch Number of threads per unit length’ 


in inches or millimeters. 
S = Secant 30° = 1.1547. 
T = Torque. 
o = Stress in stud. 


Torque obtained for calculations using in and Ib will be in 
units of in. lbf and can be divided by 12 to obtain ft Ibf. 
Torque obtained using units of millimeters and newtons will 
be in units of newton-millimeters and can be divided by 1000 
to obtain newton-meters. 

Note: The stresses in these calculations are based on stress area and not 


thread root area as is required for stress calculations in 4.3.4 of this specifi- 
cation. 


D4 Recommendation for Specific Fianges 


The following flanges should not be made up beyond 
40,000 psi (275 MPa) bolt stress due to potentially high 
flange stresses: 


Flange Bolt Stress 
13%/a in. (346 mm) 
16*/4 in. (425 mm) 
21/4 in. (540 mm) 
135/s in. (346 mm) 


2000 psi (13.8 MPa) 
2000 psi (13.8 MPa) 
2000 psi (13.8 MPa) 
3000 psi (20.7 MPa) 
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Table D1—Recommended Torques in ft/Ibf for Flange Bolting 
qd) (2) (3) (4) (5) (6) 7) (8) (9) (10) Q)) 
Studs with Sy = 80 ksi Studs with Sy = 105 ksi Studs with Sy = 95 ksi 
Threads Bolt stress = 40 ksi Bolt stress = 52.5 ksi Bolt stress = 47.5 ksi 
Stud per ————— — SS 
Diameter, in., Tension, Torque, Torque, Tension, Torque, Torque, Tension, Torque, Torque, 
D N F f=0.07 f=0.13 F f=0.07 f=0.13 F f=0.07 f-=0.13 
; (in.) (Vin.) (bf) (ft-Ibf) (ft-Ibf) (bf) (ft-lbf) (ft-Ibf) (bf) (ft-Ibf) (ft-Ibf) 
Sg Se ea rr PO ee eee 
0.500 13 5,676 27 45 7,450 35 59 
0.625 11 9,040 52 88 11,865 68 15 
0.750 10 13,378 90 153 17,559 118 200 
0.875 9 18,469 143 243 24,241 188 319 
1.000 8 24,230 213 361 31,802 279 474 
1.125 8 31,618 305 523 41,499 401 686 
1.250 8 39,988 421 726 52,484 553 953 
1.375 8 49,340 563 976 64,759 739 1,281 
1.500 8 59,674 733 1,278 78,322 962 1,677 
1.625 g 70,989 934 1,635 93,173 1,226 2,146 
1.750 8 83,286 1,169 2,054 109,313 1,534 2,696 
1.875 g 96,565 1,440 2,539 126,741 1,890 3,332 
2.000 8 110,825 1,750 3,094 145,458 2,297 4,061 
2.250 8 142,292 2,496 4,436 186,758 3,276 5,822 
2.500 8 177 685 3,429 6,118 233212 4,500 8,030 
2.625 8 233,765 4,716 8,430 
2.750 8 257,694 5,424 9,712 
3.000 8 309,050 7,047 12,654 
3.250 8 365,070 8,965 16,136 
3.750 8 491,099 13,782 24,905 
3.875 8 525,521 15,208 27,506 — 
4.000 8 561,108 16,730 30,282 
Table D2—Recommended Torques in N/m for Flange Bolting 
Q) (2) (3) (4) (3) (6) 7) (8) (9) (10) qi) (12) 
Studs with 5S, = 550 MPa Studs with S, - 720 MPa Studs with 5, = 655 MPa 
Bolt stress = 275 MPa Bolt stress ~ 360 MPa Bolt stress = 327.5 MPa 
Stud Thread See oo 
Diameter, Pitch, Tension, Torque, Torque, Tension, Torque, Torque, Tension, Torque, Torque, 
D P F f= 0.07 f=0.13 F f=007 f=0.13 F f=0.07 f~0.13 
(in.) (mm) (mm) (KN) (Nem) (Nem) (KN) (Nem) (Nem) (KN) (Nem) (Nem) 
0.500 12.70 1.984 25 36 61 33 48 80 
0.625 15.88 2,309 40 70 18 52 92 155 
0.750 19,05 2.540 59 122 206 78 160 270 
0.875 22.23 2.822 82 193 328 107 253 429 
1.000 25.40 3.175 107 288 488 141 376 639 
1.125 28.58 3.175 140 413 706 184 540 925 
1.250 31.75 3.175 177 569 981 232 74S 1285 
1.375 34.93 3.175 219 761 1320 286 996 1727 
1.500 38.10 3.175 265 991 1727 346 1297 2261 
1.625 41,28 3.175 315 1263 2211 412 1653 2894 
1.750 44.45 3.175 369 1581 2777 484 2069 3636 
1.875 47.63 3.175 428 1947 3433 561 2549 4493 
2.000 50.80 3.175 492 2366 4183 644 3097 5476 
2.250 S715 3.175 631 3375 5997 826 4418 7851 
2.500 63.50 3.175 788 4635 8271 1032 6068 10828 
2.625 66.68 3.175 1040 6394 11429 
2.750 69.85 3.175 : 1146 7354 13168 
3.000 76.20 = 3.175 1375 9555 17156 
3.250 82.55 3.175 1624 12154 21878 
3.750 95.25 3.175 2185 18685 33766 
3.875 98.43 3.175 2338 20620 37293 
4.000 101.6 3.175 2496 22683 41057 
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APPENDIX E—RECOMMENDED WELD GROOVE DESIGNS, DIMENSIONS IN INCHES (MM) 


Pipe Butt Joints 


V-Groove 
0-¥,” 
Vgo" (0,8) Max. (0-3,2) Vig” + Veo” 
Misalignment (1,6 + 0,8) 
20° 
Min. 
U-Groove He" (4,8) 
Min. 
t , | 0-4," 
0-3,2 
Ya2" (0,8) Max. Yre” £ Yao" 
Misalignment (1,6 + 0,8) 
10° 
Min. 
Heavy Wall V 35° 
Groove Min. 
0-4” 
> ie (0,8) Max. (0-3,2) Vig” & Y52" 
Misalignment (4,6 + 0,8) 
E-1 
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Attachment Welds 


200 
Min, 


Ye" (4,8) Min. 


Yq" (0,8) Max. 
Mismatch 
(unless removed by machining) 


¥%" (6,4) Min. 


O-¥,," 
(0-1,6) 


Vg2" (0,8) Max. 
Mismatch 


Backing to be removed. 
Materia! to be compatible to 
base material. 
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Remove to sound metal 
by machining 
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Repairs 
Hole Repair 60° 


) f 
| = 
1 ft 
| I 
1 | 
! - | 


d, to D, does not exceed 1%: 1. 
da, = depth required to maintain a maximum 
of 1%: 1 depth (d,) to diameter (D,) ratio. 


Excavation for Repair (Removal of sample discontinuities in weld metal and base metal). 


20° 20° 
Min. Min. 


End View 


Side View Ye" (12,7) 
Min. 
35° 35° 


Min. Min. 
po—Orginel | 
Area 
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Weld Repair and Overlay Typical Weld Bead Sequences 


Bushing/Seat Cavity 


Thickness of weld 
after machining to 
be approx. %." (5). 


Optional 
addl. layers 


Ring Groove 


Weld thickness 
atter machining = %" (3,2) 


7 7 ILE 
4 


Max. weld 


after machining 
approx. = ¥," (6) 


Body Cavity 


Optional 
addi. layers 


Body Repair 
2” (51) length (shown) 
by ¥," (19) width 
Min. %" (3,2) Build up 
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APPENDIX F—PERFORMANCE VERIFICATION PROCEDURES 


Fi Performance Verification—General 
Requirements 
F1.1 PURPOSES 


The purpose of this Appendix is to provide performance 
verification procedures for qualification of API Spec 6A 
equipment. 


F1.2 APPLICATION 


a. Scope 

This Appendix addresses the performance verification 
procedures for API Spec 6A products. The performance re- 
quirements apply to all products being manufactured and de- 
livered for service, whereas the performance verification 
procedures are to be imposed on designs of products and on 
designs resulting from changes. Verification testing specified 
in this Appendix is intended to be performed on prototypes 
or production models. 
b. Alternate Procedures 

Other procedures may be used provided the test require- 
ments of this Appendix are met or exceeded. 


F1.3 PRODUCT CHANGES 


a. Design Changes 

A design that undergoes a substantive change becomes a 
new design requiring performance verification. A substantive 
change is a change identified by the manufacturer which af- 
fects the performance of the product in the intended service 
condition. This may include changes in fit, form, function or 
material. 
b. Metallic Materials 
A change in metallic materials may not require new perfor- 
mance verification if the suitability of the new material can 
be substantiated by other means. (See paragraph F1.7.4a for 


example.) | 


c. Nonmetallic Seals 

A change in nonmetallic materials may not require new 
performance verification if the suitability of the new mate- 
rial can be substantiated by other means. Substantive changes 
of the original documented design configuration of non- 
metallic seals resulting in a new design will require perfor- 
mance verification in accordance with F1.14. 


F1i.4 API SPEC 6A COMPLIANCE 


All products evaluated in performance verification tests 
shall comply with API Spec 6A. 
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F1.5 PRODUCTS FOR VERIFICATION TESTING 


a. General 

Performance verification testing, where applicable, shall 
be performed on prototypes or production models of API 
Spec 6A equipment to verify that the performance require- 
ments specified for pressure, temperature, load, mechanical 
cycles, and standard test fluids are met in the design of the 
product. 
b. Testing Product 

Performance verification testing shall be conducted on full 
size products or fixtures that represent the specified dimen- 
sions for the relevant components of the end product being 
verified, unless otherwise specified in this Appendix. 
c. Product Dimensions 

The actual dimensions of equipment subjected to verifi- 
cation testing shall be within the allowable tolerance range 
for dimensions specified for normal production equipment. 
When practical, these actual dimensions should represent the 
worst case conditions. Worst case conditions for dimensional 
tolerances should be selected by the manufacturer, giving 
consideration to concerns such as sealing and mechanical 
functioning. 
d. External Paint or Coatings 

The product used in any pressure test must be free of paint 
or other coatings that would impede leak detection and/or 
leak observation. 


F1.6 SAFETY 


Safety of Personnel and Equipment. Due consideration 
should be given for the safety of personnel and equipment. 


F1.7 ACCEPTANCE CRITERIA 
F1.7.1 General 


Verification testing of the product shall include all of the 
testing requirements of the applicable Product Requirement 
Level in this Appendix. 


F1.7.2 Structural Integrity 


The product tested shall not permanently deform to the 
extent that any other performance requirement is not met. 


F1.7.3 Pressure Integrity 


a. Hydrostatic Test at Room Temperature 

The hydrostatic test at room temperature shail be accept- 
able if no visible leakage occurs during the specified pres- 
sure hold periods of the test. The pressure change observed 
on the pressure measuring device during the hold period shall 
be less than 5% of the test pressure or 500 psi (3.45 MPa) 
whichever is less. 
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b. Gas Test at Room Temperature 

The gas test at room temperature shall be acceptable if no 
sustained bubbles are observed. If leakage is observed, the 
rate must be less than 20 cu cm per hour, measured at atmo- 
spheric pressure, during specified pressure hold periods. 
c. Minimum/Maximum Temperature Tests 

The hydrostatic or gas test at high or low temperatures 
shall be acceptable if the pressure change observed on the 
pressure measuring device is less than 5% of the testing pres- 
sure or 500 psi (3.45 MPa), whichever is less. 


F1.7.4 STandard Test Fluid Compatibility 


a. Metallic Materials 

The standard test fluid compatibility of metallic materials 
shall be documented by testing or reference to established 
documentation confirming compatibility. 
b. Nonmetallic Seals 

The acceptance criteria for the standard test fluid compat- 
ibility of nonmetallic seals shall be as specified in F1.14.6. 


F1.7.5 Post Test Examination 


The tested prototype must be disassembled and inspected. 
All relevant items should be photographed. The examination 
shall include a written statement that the product and com- 
ponent design does not contain defects to the extent that any 
performance requirement is not met. 


F1.8 HYDROSTATIC TESTING 


a. Testing Medium 

The testing medium shall be a fluid suitable for the test- 
ing temperatures. Water with or without additives, gas, hy- 
draulic fluid, or other mixtures of fluids may be used as the 
testing medium. The testing medium shall be a fluid that re- 
mains in the liquid or gaseous state throughout the test. 
b. Substitution of Gas 

The manufacturer may, at his option, substitute gas for liq- 
uid where hydrostatic testing is specified, provided the test- 
ing method and acceptance criteria for gas testing are used. 


F1.9 GAS TESTING 


a. Testing Medium 

Air, nitrogen, methane or other gases or mixtures of gases 
may be used. 
b. 10,000 psi (69.0 MPa) and Above Equipment 

Gas testing is required for 10,000 psi (69.0 MPa) and 
higher rated working pressure equipment. 
c. Leak Detection 

Gas testing at room temperature shall be conducted with a 
method for leak detection. The product may be completely 
submerged in a liquid, or the product may be flooded in the 
seal areas being verified so all possible leak paths are cov- 
ered. The product may be assembled with one end of a tube 
connected to a blind connector enclosing all possible leak 
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paths being verified. The other end of the tube shall be im- 
mersed in a liquid or attached to a leakage measurement de- 
vice. 


F1.10 TEMPERATURE TESTING 


a. Location of Temperature Measurement 

Temperature shall be measured in contact with the equip- 
ment being tested within 0.5 in. (13 mm) of the through-bore 
where applicable and within 0.5 in. (13 mm) of the surface 
wetted by the retained fluid on other equipment. 
b. Application of Heating for Maximum Temperature 
Testing 

The heating for maximum temperature tests may be ap- 
plied internally in the through-bore or externally. The heat- 
ing shall be applied such that the entire through-bore or 
equivalent wetted surface is at or above the maximum tem- 
perature. 
c. Application of Cooling for Minimum Temperature 
Testing 

The cooling for minimum temperature tests shall be ap- 
plied to the entire external surface of the equipment. 


F1.41 HOLD PERIODS 


a. Start of Hold Periods 

Hold periods shall start after pressure and temperature sta- 
bilization has occurred and the equipment with pressure 
monitoring device has been isolated from the pressure 
source. The time specified for hold times shall be a mini- 
mum. 
b. Pressure Stabilization 

Pressure shall be considered stabilized when the change 
rate is no more than 5% of the testing pressure per hour or 
500 psi/hour (3.45 MPa/hour), whichever is less. Pressure 
shall remain within 5% of the testing pressure or 500 psi 
(3.45 MPa), whichever is less, during the hold period. 
c. Temperature Stabilization 

Temperature shall be considered stabilized when the rate 
of change is less than 1°F per minute (0.55°C per minute). 
The temperature shall remain at or beyond the extreme dur- 
ing the hold period, but shall not exceed the extreme by more 
than 20°F (11.1°C). 


F1.12 PRESSURE AND TEMPERATURE CYCLES 
F1.12.4 


Pressure/temperature cycles shall be performed as speci- 
fied in F1.12.3, unless otherwise specified in Section F2 for 
the specific product being tested. 


Pressure/Temperature Cycles 


F1.12.2 Testing Pressure and Temperature 


The testing pressure and temperature extremes shall be as 
specified in 4.2. 
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Figure F1.1—Testing Procedure 


F1.12.3 Testing Procedure (See Figure F1.1) 


Note: Pressure shall be monitored and controlled during temperature 
change. 


a. Start at room temperature with atmospheric pressure and 
raise temperature to maximum. 

b. Apply testing pressure, minimum hold period 1 hour, 
then release pressure. 

c. Lower temperature to minimum. 

d. Apply testing pressure, minimum hold period 1 hour, 
then release pressure. 

e. Raise temperature to room temperature. 

f. Apply testing pressure at room temperature and maintain 
while raising temperature to maximum. 

g. Hold period 1 hour minimum. 

h. Reduce temperature to minimum while maintaining test- 
ing pressure. 

i. Minimum hold period 1 hour. 

j. Raise temperature to room temperature while maintain- 
ing testing pressure. 

k. Release pressure, then raise temperature to maximum. 
1. Apply testing pressure, minimum hold period | hour, 
then release pressure. 

m. Reduce temperature to minimum. 

n. Apply testing pressure, minimum hold period 1 hour, 
then release pressure. 

o. Raise temperature to room temperature. 

p. Apply testing pressure, minimum hold period 1 hour, 
then release pressure. 

q. Apply 5 to 10% of testing pressure, minimum hold pe- 
riod 1 hour, then release PIESSUI 


F1.13| LOAD AND MECHANICAL CYCLES 


Load testing and mechanical cycles shall be performed as 
specified in Section F2 for the specific product being tested. 
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F1.14 TESTING OF NONMETALLIC SEALS 
F1.14.1 Nonmetallic Seals 


Nonmetallic seals which are exposed to fluids, either pro- 
duced from or injected into a well, shall undergo the perfor- 
mance verification procedure of this section. 


F1.14.2 Intent of Procedure 


The intent of this procedure is to verify the performance 
of the seal for the standard test fluid rating as specified in 
F1.14.4, not the performance of products containing the seal. 
The full size seals shall be tested as specified in Section F1 or 
F2 to determine temperature and pressure performance. 


F1.14.3 Temperature of Record 


The temperature of record shall be the stabilized temper- 
ature measured in contact with the fixture as specified in 
FI.10. 


F1.14.4 Testing Medium 


The testing medium shall be the standard test fluid speci- 
fied in Table F1.1 for the materials class rating. 


F1.14.5 Thermochemical Performance of Seal 
Materials 


The fluid compatibility of the seal materials for the in- 
tended service shall be verified by a test demonstrating the 
response of the seal material to exposure to the standard test 
fluid, at or above the maximum rated temperature. 


F1.14.5.1 


A sample immersion test comparing physical and me- 
chanical properties prior to and after exposure to the standard 
test fluids, temperature, and pressure as stated below shall be 
performed. This test shall be in addition to the full scale pres- 
sure and temperature testing of Section F1 or F2, as speci- 
fied. 


Immersion Testing 
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a. Test Fluid 

The standard test fluids for the materials classes are listed 
in Table F1.14.1. The nonmetallic material being evaluated 
shall be totally immersed in the hydrocarbon liquid. A hy- 
drocarbon liquid quantity equal to 60% of the test vessel vol- 
ume shall be charged in the test vessel. Water equal to 5% of 
the test vessel volume shall also be charged in the test ves- 
sel. The hydrocarbon liquid shall be overpressured with the 
appropriate gas or gas mixture for the standard test fluid. 
b. Temperature 

The test temperature shall be the maximum specified tem- 
perature rating for the temperature classification being tested. 
c. Pressure 

The final test pressure, after heating to the test tempera- 
ture, shall be 1,000 psig, +100 psig (6.9 MPa + 0.7 MPa). 
d. Exposure Period 

The test exposure period shall be a minimum of 160 
hours. 


F1.14.5.2 Fixture Testing 


Alternatively, standard test fluid tests may be run at or 
above the maximum rated temperature and pressure with a 
reduced or full size seal in fixtures or products that represent 
the nominal specified clearances and extrusion gaps speci- 
fied on the manufactured part. 


a. Test Fluid 

The standard test fluids for the materials classes are listed 
in Table F1.1. The fixture shall be positioned so the seal is 
partially exposed to both the liquid and gas phases. A hydro- 
carbon liquid quantity equal to 60% of the test fixture vol- 
ume shall be charged in the test fixture. Water equal to 5% of 
the test fixture volume shall also be charged in the test fix- 
ture. The hydrocarbon liquid shall be overpressured with the 
appropriate gas or gas mixture for the standard test fluid clas- 
sification. 
b. Temperature 

The test temperature shall be the maximum specified tem- 
perature rating for the temperature classification being tested. 


c. Pressure 

The final test pressure, after heating to the test tempera- 
ture, shall be the rated working pressure of the seal. 
d. Exposure Period 

The test exposure period shall be a minimum of 160 
hours. 


F1.14.6 Acceptance Criteria 


a. Acceptance Criteria 

The acceptance criteria for the standard test fluid compat- 
ibility of nonmetallic seals exposed to sample immersion 
testing of F1.14.5.1 shall be documented. The acceptance cri- 
teria for the nonmetallic seals exposed to the fixture testing of 
F1.14.5.2 shall be as specified in F1.7.3. 
b. Alternate Testing Acceptance 

A material that passes the immersion testing of F1.14.5.1 
is acceptable without running the fixture testing of F1.14.5.2. 
A material that passes the fixture testing of F1.14.5.2 is ac- 
ceptable even if it fails the immersion testing of F1.14.5.1.A 
material that fails the fixture testing of F1.14.5.2 is not ac- 
ceptable. 


F1.15 SCALING 
F1.15.1 Scaling 


Scaling may be used to verify the members of a product 
family in accordance with the requirements and limitations 
of this section. 


F1.15.2 Product Family 


A product family shall meet the following design require- 
ments: 


a. Configuration 

The design principles of physical configuration and func- 
tional operation are the same. 
b. Design Stress Levels 

The design stress levels in relation to material mechanical 
properties are based on the same criteria. 


Table F1.1—Standard Test Fluids (See Note 1) 


qi) (2) 


G) 


i  —————— 


Hydrocarbon 

Material Class Liquid Phase 
AA/BB (See Note 2) 
cc (See Note 2) 
DD/EE (See Note 2) 
FF/ HH (See Note 2) 


Notes: 
1. Water is to be added to the liquid phase. 


Gas 
Phase 


5 Vol% CO,/ 95 Vol% CH, 

80 Vol% CO, / 20 Vol% CH, 

10 Vol® H, 8 / 5 Vol% CO, / 85 Vol% CH, 
10 Vol% H, S / 80 Vol% CO, / 10 Vol% CH, 


2. Hydrocarbon liquid phase to be selected at the manufacturer’s discretion, which may include, but not be limited 


to jet fuel, diesel, kerosene, etc. 
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F1.15.3 Limitations of Scaling 


Verification by sealing is subject to the following limita- 
tions. 


F1.15.3.1 

The test product may be used to qualify products of the 
same family having equal or lower pressure rating. 
F1.15.3.2 Verification by Size 


Testing of one size of a product family shall verify prod- 
ucts one nominal size larger and one nominal size smaller 
than the tested size. Testing of two sizes also verifies all nom- 
inal sizes between the two sizes tested. 


Verification by Pressure Rating 


a. Determination of Choke Nominal Size 
The choke nominal size shall be defined as the size of the 
maximum orifice which may be used in that choke (orifice 
sizes smaller than the nominal size do not require testing). 
Choke nominal sizes are in 1-in. increments. 
b. Determination of Valve Nominal Size 
The valve nominal size shall be defined as the nominal 
size of the end connections, as defined in F1.15.5.1. 
c. Determination of Other End Connector Nominal Sizes 
The nominal size of other end connectors shall be defined 
as the nominal size of the end connection as defined in 
F1.15.3.2e.1. 
d. Determination of Hanger and Packoff Nominal Size 
The nominal size of hangers and packoffs which are sized 
by pipe ODs and wellhead IDs shall be defined by either the 
wellhead connection or the pipe. The manufacturer shall 
choose whether the size will be determined by the connec- 
tion or the pipe. The manufacturer must be consistent in the 
practice of choosing sizes. 
e. Nominal Sizes. 


1. Nominal connector sizes shall be as follows: 


Nominal Connector Sizes 


in. mm 
1/16 46 
2/16 52 
2/16 65 
3'/i6 or 31/8 78 
Ale 79 
Al/s 79 
S\16 103 or 105 
Sis 129 or 130 
Ti6 179 
9 228 
11 279 
135/s 346 
163/4 425 
183/4 476 
203/4 or 21 1/4 527 or 540 
267/4 679 
30 762 


2. Nominal pipe sizes shall be as follows: 


Nominal] Pipe Sizes 


in. mm 
2/16 52.4 
28 60.3 
27/e 73.0 
342 88.9 
4 101.6 
Ale 114.3 
5 127.0 
5/2 139.7 
6s 168.3 
7 177.8 
Tie 193.7 
85/8 219.1 
is 244.5 

10%/4 273.1 
11/4 298.4 
135/8 339.7 
16 406.4 
185/a 473.0 
20 508.0 


f. Determination of Actuator Nominal Size. Sizes shall be 
determined by the manufacturer. 


F1.15.3.3 Verification by Temperature Rating 
The temperature range verified by the test product shall 
verify all temperature classifications that fall entirely within 
that range. 
F1.15.3.4 Verification by Standard Test Fluid 
Rating 
The standard test fluid rating verified by the test product 


shall verify all products of the same product family and ma- 
terial properties as the test product. See Table F1.2. 


Table F1.2—Scaling for Nonmetallic Seals 


Material of Class of 
Products Tested Products Verified 
AA/BB AA, BB 
cc AA, BB, CC 
DD/EE AA, BB, DD, EE 
FF/HH AA through HH 


F1.16 DOCUMENTATION 
F1.16.1 Verification Files 


The manufacturer is required to maintain a file on each 
verification test. 


F1.16.2 Contents of Verification Files 


Verification files shall contain or reference the following 
information if applicable. 
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a. Test number and revision level, or test procedure. 

b. Complete identification of the product being tested. 

c. Date of test completion. 

d. Test results and post test examination conclusions (See 
F1.7.5). 

e. Model numbers and other pertinent identifying data on 
all other sizes, rated pressures, temperature ranges and stan- 
dard test fluid ratings of products of the same product fam- 
ily that were qualified by the verification test of this 
particular product. 

f. Class of seal designs (static, dynamic). 

g. All detailed dimensional drawings and material specifi- 
cations applicable to the tested product, including seals and 
nonextrusion devices. 

h. Sketch of test fixture, product and seal or sample. Tem- 
perature and pressure measurement locations should be 
shown. 

i. Actual sealing surface dimensions. 

j. All test data specified in this document, including actual 
test conditions (pressure, temperature, etc.) and observed 
leakages or other acceptance parameters. 

k. Identification of testing media used. 

1. Test equipment identification and calibration status. 

m. Certification of manufacturer report including the sup- 
plier of test seals, molding dates, compound identifications 
and batch numbers for nonmetallic materials. 

n. Letter of compliance that the tested equipment is in ac- 
cordance with API Spec 6A. 


F1.17 TEST EQUIPMENT CALIBRATION 
REQUIREMENTS 


F1.17.1 Scope 


Test equipment which requires calibration shall include: 
Pressure measuring equipment, load measuring equipment, 
temperature measuring equipment, torque measuring equip- 
ment, elastomer physical and mechanical property measure- 
ment equipment, and any other equipment used to measure 
or record test conditions and results. This section describes 
the calibration requirements for equipment which is neces- 
sary to conduct the verification tests described in this docu- 
ment. 


F1.17.2 General 


Except for specific requirements in the following para- 
graphs, the manufacturer’s instructions shall provide all the 
requirements for the identification, control, calibration, ad- 
justment, intervals between calibrations, and accuracy of all 
the testing equipment described in the scope. ~ 


F1.17.3 Dimensional Measuring Equipment 


Dimensional measuring equipment shall be controlled and 
calibrated by the methods specified in API Spec 6A to main- 
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tain the accuracies specified by the manufacturer’s specifi- 
cation. Dimensional measuring equipment not covered by 
API Spec 6A shall be controlled and calibrated by the man- 
ufacturer’s written specifications to maintain the accuracies 
required by this document. 


F1.17.4 Pressure Measuring Devices 


a. Type and Accuracy 

Test pressure measuring devices shall be accurate to at 
least +0.5% of full scale. 
b. Calibration Procedure 

Pressure measuring devices shall be periodically recali- 
brated with a master pressure measuring device or a dead 
weight tester at 25%, 50% and 75% of scale. 
c. Calibration Intervals 


1. Calibration intervals shall be established for calibra- 
tions based on repeatability and degree of usage. Intervals 
may be lengthened and shall be shortened based on 
recorded calibration history. 

2. Calibration intervals shall be a maximum of 3 months 
until recorded calibration history can be established by the 
manufacturer. 


F1.17.5 Status 


Equipment must be in calibration per the requirements of 
the manufacturer and this document when used for verifica- 
tion testing. 


F1.17.6 Calibration Personnel 


Calibration personnel shall be qualified in accordance 
with requirements specified by the manufacturer. Calibration 
personne! shall have an annual eye examination in accor- 
dance with SNT-TC-1A. 


F2 Product Specific Verification Testing 


F2.1 GENERAL 
F2.1.1 Verification Testing 


This section contains procedures which are specific and 
unique to the product being tested. The procedures of this 
section shall be in addition to the procedures of Section F1 
unless otherwise specified in this document. There are two 
performance verification levels corresponding to Perfor- 
mance Requirement level PR1 and PR2. 


F2.1.2 Acceptance Criteria 


Acceptance criteria, unless noted otherwise, for specific 
steps in this section shall be in accordance with Section F1. 
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F2.1.3 Reenergization 


Any seal requiring reenergization during the test, except 
as specified in the product operating procedures, must be 
retested. 


F2.1.4 Objective Evidence 


Objective evidence is defined as documented field expe- 
rience, test data, technical publications, finite element analy- 
sis (FEA), or calculations that verify the performance 
requirements, as applicable. 


F2.1.5 Actuated Valves, Chokes, or Other 


The manufacturer shall have documentation and/or veri- 
fication to support the application of the actuated valve, 
choke, or other product to the type of actuator, hydraulic or 
pneumatic. 


F2.1.6 Ring Joint Isolation Seals 


Ring joint isolation seals are considered part of the hanger 
but can be tested separately. 


F2.2 PERFORMANCE VERIFICATION TESTING 
FOR PR1 VALVES (SEE TABLE F2.1) 


F2.2.1 General 


Actuated Products ae 2 
Acceptance criteria, unless noted otherwise for specific 


Valves, chokes, or other products designed for actuators steps in this section, shall be in accordance with Section F1. 


shall have the same performance verification as the manually 
actuated products. 

Verification of a manual valve or choke shall verify an ac- 
tuated valve or choke where the basic design is the same, pro- 
vided that functional differences between manual and 
actuated designs are subjected to appropriate verification 
through fixture testing or product testing. These functional 
differences to be considered shall include but may not be lim- 
ited to: 


F2.2.3 Verification Test Procedure 


The following test procedure is in lieu of the pressure/tem- 
perature test of F1.12. 


F2.2.2.1 


The breakaway and running torque shall be measured. 
This is not applicable to check valves. 


F2.2.2.1.1 | Method 


The method is to be determined and documented by the 
manufacturer. 


Force or Torque Measurement 


e Stem seal design. 

¢ Steam size. 

* Stem movement (linear vs. rotary). 

* Bonnet design. 

* Relative speed of operation (hydraulic vs. pneumatic). 


Table F2.1—Performance Verification Tests for Valves 


(1) (2) (3) 


Performance Requirement Level PRI PR2 
Open/Close Cycling Dynamic 3 cycies 160 cycles per 
Pressure Test at Room Temperature Section F2.3 


Low Pressure Seat Test at Room 
Temperature 


Objective evidence One hour hold period 
at 5 to 10% of rated 
working pressure 

per Section F2.3 

20 cycles at each 


Open/Close Cycling Dynamic Pressure Gas Objective evidence 


Test at Maximum and Minimum Temperature extreme per 
Section F2.3 
Low Pressure Seat Test at Maximum and Objective evidence One hour hold period 


at 5 to 10% of rated 
working pressure 
per Section F2.3 


Minimum Temperature 


Retained Fluid Compatibility Objective evidence Per Section F1.14 


Operating Force or Terque Per Section F2.2 Per Section F2.2 


Pressure/Temperature Cycling Objective evidence Per Section Fi.12 
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F2.2.2.1.2 Acceptance Criteria 


The operating forces or torques are to be within the man- 
ufacturer’s specifications. 


F2.2.2.2 Dynamic Test at Room Temperature 


A dynamic test at room temperature shall be performed as 
follows: 


F2.2.2.2.1 Method for Gate and Plug Valves 


a. The downstream end of the valve shall be filled with the 
test medium at 1% or less of testing pressure. 

b. Pressure equal to the rated working pressure shall be ap- 
plied against the upstream side of the gate or plug. All sub- 
sequent seat tests shall be in the same direction. 

c. The valve shall be fully opened, starting against the full 
differential pressure. Pressure shall be maintained at a mini- 
mum of 50% of the initial testing pressure after the initial 
partial opening. The opening stroke may be interrupted to ad- 
just the pressure within the above limits. 

d. The valve shall be fully closed while pressure is main- 
tained within the limits of the preceding step. 

e. The downstream pressure shall be bled to 1% of less of 
testing pressure after the valve is fully closed. 

f. Repeat the above steps until a minimum of three open 
and close cycles have been accumulated. 


F2.2.2.2.2 Method for Check Valves 


a. Pressure equal to the rated working pressure shall be ap- 
plied to the downstream side of the valve, while the upstream 
side is vented to atmosphere. The pressure shall then be re- 
lieved to 1% or less of testing pressure, and the valve un- 
seated. 

b. Repeat the above step until minimum of 3 pressure cy- 
cles have been accumulated. 


F2.2.2.3 Static Pressure Testing at Room 
Temperature 


Hydrostatic or gas testing, with the testing medium se- 
lected in accordance with F1.8 or F1.9 shall be performed as 
follows: 


F2.2.2.3.1 


The static body testing pressure shall be the rated work- 
ing pressure of the valve. The body test shall consist of three 
parts: 


Body Static Pressure Test 


a. The primary pressure holding period of 3 minutes. 
b. The reduction of pressure to zero. 
c. The secondary pressure holding period of 15 minutes. 
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F2.2.2.3.2 Seat Static Pressure Test 


Valves intended for bidirectional installation shall be 
tested in both directions for the first seat test specified below. 
Valves intended for single direction installation shall be 
marked accordingly and tested in the direction of intended 
installation. Testing of bidirectional valves may be conducted 
in one direction only for subsequent seat tests. The static seat 
testing pressure shall be equal to the rated working pressure 
of the valve. The seat test shail consist of the following three 
parts. 


a. The primary pressure holding period of 3 minutes. 
b. The reduction of pressure to zero. 
c. The secondary pressure holding period of 15 minutes. 


F2.2.2.4 Force or Torque Measurement 


The breakaway and running torque shail be measured. 
This is not applicable to check valves. 


a. Method ; 

The method is to be determined and documented by the 
manufacturer. 
b. Acceptance Criteria 

The operating forces or torques are to be within the man- 
ufacturer’s specification. 


F2.3 Performance Verification Testing for PR2 
Valves (See Table F2.1) 


F2.3.1 General 


Acceptance criteria, unless noted otherwise for specific 
steps in this section, shall be in accordance with Section F1. 


F2.3.2 Seat Tests 


Testing of bidirectional valves may be conducted in one 
direction only, provided that the same direction is used for all 
tests, except where noted. 


F2.3.3 Verification Test Procedure 


The following test procedure is in lieu of the pressure/tem- 
perature test of F1.12. 


F2.3.3.1 Force or Torque Measurement 


The breakaway and running torque shall be measured. 
This is not applicable to check valves. 


a. Method 

The method is to be determined and documented by the 
manufacturer. 
b. Acceptance Criteria 

The operating forces or torques are to be within the man- 
ufacturer’s specification. 
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F2.3.3.2 Dynamic Test at Room Temperature 


A dynamic test at room temperature shall be performed as 
follows: 


F2.3.3.2.1 Method for Gate and Plug Valves 


a. The downstream end of the valve shall be filled with the 
test medium at 1% or less of testing pressure. 

b. Hydrostatic or gas pressure equal to the rated working 
pressure shall be applied against the upstream side of the gate 
or plug. All subsequent seat tests shall be in the same direc- 
tion. 

c. The valve shall be fully opened, starting against the full 
differential pressure. Pressure shall be maintained at a mini- 
mum of 50% of the initial testing pressure after the initial 
partial opening. The opening stroke may be interrupted to ad- 
just the pressure within the above limits. 

d. The valve shall be fully closed while pressure is main- 
tained within the limits of the preceding step. 

e. The downstream pressure shall be bled to 1% or less of 
testing pressure after the valve is fully closed. 

f. Repeat the above steps until a minimum of 160 open and 
close cycles have been accumulated. 


F2.3.3.2.2 Method for Check Vaives 


a. Pressure equal to the rated working pressure shall be ap- 
plied to the downstream side of the valve, while the upstream 
side is vented to atmosphere. The pressure shall then be re- 
lieved to 1% or less of the testing pressure, and the valve un- 
seated. 

b. Repeat the above step until a minimum of 160 pressure 
cycles have been accumulated. 


F2.3.3.3 Dynamic Test at Maximum Rated 
Temperature 


A dynamic test at maximum rated temperature shall be 
performed as in F2.3.3.2 except the minimum number of 
open and close cycles shall be 20, and the test medium shall 
be gas. 


F2.3.3.4 Gas Body Test at Maximum Rated 
Temperature 


A gas body test at maximum rated temperature shall be 
performed as follows: 


a. Gate and plug valves shall be in the partially open posi- 
tion during testing. Check valves shall be tested from the up- 
stream side. 

b. Testing pressure shall be rated working pressure. 

c. The hold period shall be as specified in F1.12.3b, but the 
pressure is not released at the end of the hold period. 
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F2.3.3.5 Gas Seat Test at Maximum Rated 
Temperature 


At the end of the hold period of F2.3.3.4, the valve shall 
be closed. Rated working pressure shall be maintained on the 
upstream side of the gate or plug and released on the down- 
stream side. Check valves shall be tested from the down- 
stream side. There shall be one hold period of not less than 
1-hour duration. Pressure is then released. 


F2.3.3.6 Low Pressure Seat Test at Maximum 
Rated Temperature 


Valves shall be subjected to a differential pressure of no 
less than 5% nor more than 10% of the rated working pres- 
sure. Pressure shall be applied on the upstream side of the 
gate or plug and released on the downstream side for one 
hold period of a minimum of | hour. Check valves shall have 
the low pressure seat test pressure applied on the downstream 
end of the valve with the opposite end vented to the atmo- 
sphere. 


F2.3.3.7 Dynamic Test at a Minimum Rated 
Temperature 


A dynamic test at minimum rated temperature shall be 
performed as specified in F1.7.3c, except the minimum num- 
ber of open and close cycles shall be 20, and the test media 
shall be gas. 


F2.3.3.8 Gas Body Test at Minimum Rated 
Temperature 


A gas body test at minimum rated temperature shall be 
performed as follows. 


a. Gate and plug valves shall be in the partially open posi- 
tion during testing. Check valves shall be tested from the up- 
stream side. 

b. Testing pressure shall be rated working pressure. 

c. The hold period shall be as specified in F1.12.3b, but the 
pressure is not released at the end of the hold period. 


F2.3.3.9 Gas Seat Test at Minimum Rated 
Temperature 


At the end of the hold period of F2.3.3.8, the valve shall 
be closed. Rated working pressure shall be maintained on the 
upstream side of the gate or plug and released on the down- 
stream side. Check valves shall be tested from the down- 
stream side. There shall be one hold period of not less than 
1-hour duration. Pressure is then released. 


F2.3.3.10 Low Pressure Seat Test at Minimum 
Rated Temperature 


Valves shall be subjected to a differential pressure of no 
less than 5% nor more than 10% of the rated working pres- 
sure. Pressure shall be applied on the upstream side of the 
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gate or plug and released on the downstream side for one 
hold period of a minimum of 1 hour. Check valves shall have 
the low pressure seat test pressure applied on the downstream 
end of the valve with the opposite end vented to the atmo- 
sphere. 


F2.3.3.11 


Perform Steps F1.12.3e through F1.12.30. Gate and plug 
valves shall be partially open. 


F2.3.3.12 Body Pressure Holding Test at Room 
Temperature 


Body Pressure/Temperature Cycles 


Perform step F1.12.3p, but do not release pressure. Gate 
and plug valves shall be partially open. 


F2.3.3.13 Gas Seat Test at Room Temperature 


At the end of the hold period of F2.3.3.12, the valve shall 
be closed. Rated working pressure shall be maintained on the 
upstream side of the gate or plug and released on the down- 
stream side. Check valves shall be tested from the down- 
stream side. There shall be one pressure hoid period of not 
less than 15 minutes duration. Pressure is then released. 


F2.3.3.14 Body Low Pressure Holding Test 


Perform step F1.12.38. Gate and plug valves shall be par- 
tially open. 


F2.3.3.15 Low Pressure Seat Test at Room 
Temperature 


Valves shall be subjected to a differential pressure of no 
less than 5% nor more than 10% of the rated working pres- 
sure. One hold period of a minimum of 1-hour duration shall 
be applied (in each direction, for bidirectional valves). Check 
valves shall have the low pressure seat test pressure applied 
on the downstream end of the valve, with the opposite end 
vented to atmosphere. 


F2.3.3.16 Force or Torque Measurement 


The breakaway and running torque shall be measured. 
This is not applicable to check valves. 


a. Method 

The method is to be determined and documented by the 
manufacturer. 
b. Acceptance Criteria 

The operating forces or torques are to be within the man- 
ufacturer’s specification. 


F2.4 PERFORMANCE VERIFICATION FOR PR1 
ACTUATORS (SEE TABLE F2.2) 


Performance Verification Testing 
Procedure 


F2.4.1 


Actuator shall be subjected to a functional test to demon- 
strate proper assembly and operation. Testing media for 


pneumatic actuators shall be a gas. Testing media for hy- 
draulic actuators shall be a suitable hydraulic fluid. The tests 
shall be performed at room temperature. 


a. Verification Test Procedure 

The following test procedure is in lieu of the pressure/tem- 
perature test of F1.12. 
b. Actuator Seal Test 

The actuator seals shall be pressure tested in two steps by 
applying pressures of 20% and 100% of the rated working . 
pressure of the actuator. The minimum hold period for each 
test pressure shall be: 10 minutes at 20% pressure and 5 min- 
utes at 100% pressure for pneumatic actuators; 3 minutes at 
each test pressure for hydraulic actuators. The actuator seal 
test above shall be repeated a minimum of three times. 


F2.5 PERFORMANCE VERIFICATION FOR PR2 
ACTUATORS (SEE TABLE F2.2) 


F2.5.1 Performance Verification Testing 
Procedure 


Actuators shall be subjected to a functional test to demon- 
strate proper assembly and operation. Testing media for 
pneumatic actuators shall be a gas. Testing media for hy- 
draulic actuators shall be a suitable hydraulic fluid. The ac- 
tuator must be tested on either a valve/choke or on a fixture 
which simulates the opening/closing dynamic force profile 
of a valve/choke. A fixture test of a valve operator shall in- 
clude the reduction in resisting force and resulting motion of 
the stem which occur when the valve is opened against dif- 
ferential pressure. Where the bonnet assembly is part of the 
actuator, verification of stem seal and bonnet design shall be 
performed to verify these design elements to the require- 
ments for valves. 

The following test procedure is in lieu of the pressure/tem- 
perature test of F1.12. 


a. Actuator Seal Test at Room Temperature 

The actuator seals shall be pressure tested in two steps by 
applying pressures of 20% and 100% of the rated working 
pressure to the actuator. The hold period for each test pres- 
sure shall be: 10 minutes at 20% pressure and 5 minutes at 
100% pressure for pneumatic actuators; 3 minutes at each 
test pressure for hydraulic actuators. 
b. Operational Test at Room Temperature 

The actuator shall be tested for proper operation by cy- 
cling the actuator from the normal position to the fully 
stroked position, a minimum of 160 times. The actuator shall 
operate smoothly in both directions. The pressure applied 
shall be equal to the rated working pressure of the actuator. 
c. Operational Test at Maximum Rated Temperature 

The actuator shall be tested for proper operation by cy- 
cling the actuator at maximum rated temperature from the 
normal position to the fully stroked position, a minimum of 
20 times. The actuator shall operate smoothly in both direc- 
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tions. The pressure applied shall be equal to the rated work- 
ing pressure of the actuator. 
d. Operational Test at Minimum Rated Temperature 

The actuator shall be tested for proper operation by cy- 
cling the actuator at minimum rated temperature from the 
normal position to the fully stroked position, a minimum of 
20 times. The actuator shall operate smoothly in both direc- 
tions. The pressure applied shall be equal to the rated work- 
ing pressure of the actuator. 
e. Pressure/Temperature Cycles 

The pressure/temperature cycles shall be Steps F1.12.3e 
through F1.12.3q. 


F2.6 PERFORMANCE VERIFICATION FOR PR1 
CHOKES (SEE TABLE F2.3) 


Static Pressure Testing at Room 
Temperature 


F2.6.1 


Hydrostatic or gas testing, with the testing medium se- 
lected in accordance with F1.8 or F1.9 shall be performed as 
follows: 


F2.6.1.1 Body Static Pressure Test 


The static body testing pressure shall be the rated work- 
ing pressure of the choke. The body test shall consist of three 
parts: 


a. The primary pressure holding period of 3 minutes. 
b. The reduction of pressure to zero. 
c. The secondary pressure holding period of 15 minutes. 


F2.6.1.2 Hydrostatic Seat to Body Seal Test 


The static seat to body testing pressure shall be equal to 
the rated working pressure of the choke. The seat test shall 
consist of the following three parts (A blind seat may be used 
for this test at the manufacturer’s option.) 


a. The primary pressure holding period of 3 minutes. 
b. The reduction of pressure to zero. 
c. The secondary pressure holding period of 15 minutes. 


Table F2.2—-Performance Verification Tests for Actuators 


(1) 
Performance Requirement Level 


Open/Close Cycling Dynamic 
Pressure Test at Room Temperature 


Open/Close Cycling Dynamic Pressure Test 
at Maximum and Minimum Temperature 


Actuator Fluid Compatibility 
(Retained Fluid Actuators Only) 


3 cycles 


Objective evidence 


Objective evidence 


(2) (3) 

PRI PR2 
160 cycles per 
Section F2.5 


20 cycles at 
each extreme 
per Section F2.5 


Per Section F1.14 


Operating Force or Torque 


Objective evidence 


Objective evidence 


Pressure/Temperature Cycling 


Objective evidence 


Per Section F1.12 


Table F2.3—Performance Verification Tests for Chokes 


(1) 


Performance Requirement Level 


(2) 3) 


PRI PR2 


Open/Close Cycling Dynamic 
Pressure Test at Room Temperature@ 


Seat to Body Seal Test at Room 
Temperature 


Objective evidence 160 cycles 


per Section F2.7 


Open/Close Cycling Dynamic Pressure 
Test at Maximum and Minimum Temperature@ 


Retained Fluid Compatibility 


1 cycle 3 cycles 

Per Section F2.6 per Section F2.7 

Objective evidence 20 cycles at 
each extreme 
per Section F2.7 


Objective evidence Per Section F1.14 


Operating Force or Torque 


Pressure/Temperature Cycling 


4Does not apply to positive chokes. 
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Objective evidence Per Section F2.7 


Objective evidence Per Section F2.7 
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F2.7 PERFORMANCE VERIFICATION FOR PR2 
CHOKES (SEE TABLE F2.3) 


F2.7.1 Force or Torque Measurement 
The breakaway and running torque shall be measured. 


a. Method 

The method is to be determined and documented by the 
manufacturer. 
b. Acceptance Criteria 

The operating forces or torques are to be within the man- 
ufacturer’s specifications. 


F2.7.2 Hydrostatic Seat to Body Seal Test 


A hydrostatic seat to body seal test shall be performed by 
applying rated working pressure and holding for a minimum 
of 1 hour to verify the integrity of the seat to body seal. A 
blind seat may be used for this test at the manufacturer’s op- 
tion. 


F2.7.3. Dynamic Test at Room Temperature 


A dynamic test at room temperature shall be performed as 
follows: 


a. Closed Body Cycle Test 

Cycle the stem at rated working pressure a minimum 160 
times open to closed and back to open. The mating parts shall 
be free of all lubrication not specified in the manufacturer’s 
part or assembly specifications or maintenance procedures. 
The acceptance criterion shall be smooth operation, without 
binding or chattering. 


F2.7.4 Dynamic Test at Maximum Rated 
Temperature 


Perform a dynamic test at maximum rated temperature by 
repeating F2.7.3 at maximum rated temperature. The test 
medium shall be gas, and the minimum open and close cy- 
cles shall be 20. 


F2.7.5 Gas Body Test at Maximum Rated 
Temperature 


Perform a gas body test at maximum rated temperature as 
follows: 


a. The choke shall be in the partially open position during 
testing. : 

b. Testing pressure shall be the rated working pressure. 

c. One hold period of a minimum of 1-hour duration shall 
be applied. 


F2.7.6 Dynamic Test at Minimum Rated 
Temperature 


Perform a dynamic test at minimum rated temperature by 
repeating F2.7.4 except at a minimum temperature. 


F2.7.7 Gas Body Test at Minimum Rated 
Temperature 


Perform a gas body test at minimum rated temperature by 
repeating F2.7.5. 


F2.7.8 Body Pressure/Temperature Cycles 


Perform Steps F1.12.3e through F1.12.30 of F1.12.3 with 
the seat open. 


F2.7.9 Body Pressure Holding Test at Room 
Temperature 


Perform step F1.12.3p with the seat open, but do not re- 
lease pressure. 


F2.7.10 Body Low Pressure Holding Test 
Perform step F1.12.3q, with the seat open. 
F2.7.11 Hydrostatic Seat to Body Seal Test 


A hydrostatic seat to body seal test shall be performed by 
applying rated working pressure and holding for a minimum 
of 1 hour to verify the integrity of the seat to body seal. A 
blind seat may be used for this test at the manufacturer’s dis- 
cretion. 


F2.8 PERFORMANCE VERIFICATION TESTING 
FOR PR1 CASING HEAD HOUSING, CASING 
HEAD SPOOLS, TUBING HEAD SPOOLS, 
CROSSOVER CONNECTORS, AND 
ADAPTER AND SPACER SPOOLS (SEE 
TABLE F2.4) 


F2.8.1 General 


a. Deformation 

The deformation of casing head housings, casing head 
spools, and tubing head spools due to hanger loading is out- 
side the scope of this document. Products must be capable of 
sustaining rated loads without deformation to the extent that 
any other required performance characteristic is not met. 
Products that support tubulars must be capable of supporting 
the rated load without collapsing the tubulars below the drift 
diameter. 
b. Penetrations 

Penetrations for lockscrews, hanger pins, and retainer 
screws are not addressed in performance testing of these 
members, but are addressed in F2.28, 


F2.8.2 Testing 


Performance testing is achieved through production hy- 
drostatic pressure testing as required for the API Spec 6A 
PSL to which the equipment is manufactured in lieu of the 
procedure of F1.12. 
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Table F2.4—Performance Verification for Casing 
Head Housings, Casing Head Spools, Tubing Head 
Spools, Crossover Connectors and 
Adapter and Spacing Spools 


(1) (2) (3) 


PR Level PRI PR2 

Pressure Per Section F2.8.2 Per Section F2.9 
Thermal Cycles Objective evidence Objective evidence 
Penetrations Objective evidence Per Section F2.9 


Fluid Compatibility Objective evidence Objective evidence 


F2.9 PERFORMANCE VERIFICATION TESTING 
FOR PR2 CASING HEAD HOUSING, CASING 
HEAD SPOOLS, TUBING HEAD SPOOLS, 
CROSSOVER CONNECTORS, AND 
ADAPTER AND SPACER SPOOLS (SEE 
TABLE F2.4) 


F2.9.1 General 


a. Deformation 

The deformation of casing head housings, casing head 
spools, and tubing head spools due to hanger loading is out- 
side the scope of this document. Products must be capable of 
sustaining rated loads without deformation to the extent that 
any other required performance characteristic is not met. 
Products that support tubulars must be capable of supporting 
the rated load without collapsing the tubulars below the drift 
diameter. 
b. Penetrations 

Penetrations for lockscrews, hanger pins, and retainer 
screws are not addressed in performance testing of these 
members, but are addressed in F2.2.9. 


F2.9.2 Testing 


Performance testing is achieved through production hy- 
drostatic pressure testing as required for the API Spec 6A 
PSL to which the equipment is manufactured in lieu of the 
procedure of F1.12. 


F2.10 TESTING FOR PR1 GROUP 1 SLIP 
HANGERS 


F2.10.1 Load Cycling 


Load capacity must be verified by objective evidence. 


F2.11 PERFORMANCE VERIFICATION TESTING 
FOR PR2 GROUP 1 SLIP HANGERS (SEE 
TABLE F2.5) 


F2.11.1 Load Cycling 


Load capacity testing shall consist of 3 cycles at maxi- 
mum rated load capacity to the minimum rated load capacity 
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with 5 minute minimum hold periods as shown in Figure 
F2.1, The pressure/temperature cycles of Section F1 are not 
required. 


F2.12 PERFORMANCE VERIFICATION TESTING 
FOR PR1 GROUP 2 SLIP HANGERS (SEE 
TABLE F2.6) 


F2.12.1 Pressure Cycle 


Perform one pressure cycle across the annular seal in one 
direction at room temperature with a hold period of 15 min- 
utes. 


F2.13 PERFORMANCE VERIFICATION TESTING 
FOR PR2 GROUP 2 SLIP HANGERS (SEE 
TABLE F2.6) 


F2.13.1 Load Cycling 
Perform the load cycle test specified in Figure F2.1. 
F2.13.2 Pressure/Temperature Testing with Load 


If the manufacturer’s pressure rating at the maximum 
rated load is not equal to the maximum rated working pres- 
sure, repeat the test using the rated maximum working pres- 
sure of the hanger with the manufacturer’s rated hanging load 
at that pressure. 


F2.14 PERFORMANCE VERIFICATION TESTING 
FOR PR1 GROUP 3 SLIP HANGERS (SEE 
TABLE F2.7) 


F2.14.1 PR1 Slip Type Hangers 


Same as for PR1 Group 2 slip type hangers plus test inde- 
pendently but in the same manner with external pressure 
across the annular seal in the other direction as identified in 
Figure F2.2. Also test ring joint isolation seal from above in 
the same manner. The ring joint pressure area is to be hydro- 
statically tested at the rated working pressure at room tem- 
perature, one time for a 5-minute minimum hold period as 
identified in Figure F2.3. 


F2.15 PERFORMANCE VERIFICATION TESTING 
FOR PR2 GROUP 3 SLIP HANGERS (SEE 
TABLE F2.7) 


F2.15.1 PR2 Slip Type Hangers 


Same as for PR2 Group 2 slip type hangers plus test inde- 
pendently but in the same manner with external pressure 
across the annular seal in the other direction as identified in 

Table F2.5—Performance Verification for 
Group 1 Slip Hangers 


(1) (2) (3) 


PR Level PRi PR2 
Group | Load Objective Per Section F2.11 
Cycling Evidence 
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Figure F2.2. Also test ring joint isolation seal from above in 
the same manner. The ring joint pressure area is to be hydro- 
statically tested at the rated working pressure at room tem- 
perature, one time for a 5 minute minimum hold period as 
identified in Figure F2.3. 


F2.16 PERFORMANCE VERIFICATION TESTING 
FOR PR1 GROUP 4 SLIP HANGERS (SEE 
TABLE F2.8) 


F2.16.1 PR1 Group 4 Hangers 


Same as PR1 Group 3 hangers and held in place by a re- 
tention feature. Retention of the hanger is independent of any 
subsequent member or wellhead component. 


F2.17 PERFORMANCE VERIFICATION TESTING 
FOR PR2 GROUP 4 SLIP HANGERS (SEE 
TABLE F2.8) 


F2.17.1 PR2 Group 4 Hangers 


Same as PR2 Group 3 hangers and held in place by a re- 
tention feature. Retention of the hanger is independent of any 
subsequent member or wellhead component. 


F2.18 PERFORMANCE VERIFICATION TESTING 
FOR PR1 GROUP 1 MANDREL HANGERS 
(SEE TABLE F2.9) 


F2.18.1 Load Cycling and Pressure 


Load cycling and pressure integrity must be verified by 
objective evidence. 


F2.19 PERFORMANCE VERIFICATION TESTING 
FOR PR2 GROUP 1 MANDREL HANGERS 
(SEE TABLE F2.9) 


F2.19.1 Internal Pressure Test 


Perform one internal pressure test at room temperature 
with a hold period of 15 minutes at rated working pressure. 
Documentation for the end connection pressure testing may 
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be obtained from a thread manufacturer or appropriate API 
document if the wellhead product meets the dimensional (in- 
cluding the connection outside diameter), and material 
strength requirements of the thread manufacturer’s or API’s 


Tabie F2.6—Performance Verification for 
Group 2 Slip Hangers 


(1) Q) (3) 


PR Level PR} PR2 

Group 2 Objective Per Section F2.13 
Load evidence 

Cycling 

Group 2 1 cycle at room Per Section F1.12 
Pressure temperature 

Seal(s) 

Group 2 Objective Per Section F1.14 
Fluid evidence 


Compatibility 


Table F2.7—Performance Verification for 
Group 3 Slip Hangers 


() (2) (3) 


PR Level PRi PR2 

Group 3 Objective Per Section F2.15 
Load Cycling evidence 

Group 3 1 cycle at room Per Section F1.12 
Pressure from temperature and rated and Section F2.15 
Above Seal(s) pressure 

Group 3 Objective Per Section F1.12 
Thermal evidence and Section F2.15 
Cycle 

Group 3 Objective Per Section F1.14 
Fluid evidence 

Compatibility 

Group 3 1 cycle at room Per Section Fi.12 


Pressure from and Section F2.15 


Below Seal(s) 


temperature and rated 
pressure 


5 5 . 5 
minutes minutes minutes 
pe vo——> Poww—e~> Joomm=> = Maximum Rated Load 
s 6 e eo i e 
e s 6 e e s 
e e i s i e 
* Jeorm=> poon-~> . = Minimum Rated Load 
e 5 5 e 
=> minutes minutes >< = Zero Load 


Figure F2.1—Load Cycle Testing for Hangers 
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Figure F2.2—Group 3 Hangers 


Ring 
Gasket 
Pressure 
Area 


Crossover 
Seal 


Figure F2.3—Group 3 Hangers with Crossover Seal 
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specifications. If the product does not meet the thread manu- 
facturer’s dimensional and material strength requirements 
then the threaded connection must be tested. The test may be 
performed in a fixture separate from the hanger. 


F2.19.2 Load Cycling 


Load test hanger by applying rated capacity load as shown 
in Figure F2.1. Load test of the end connections is not re- 
quired. 


F2.20 PERFORMANCE VERIFICATION TESTING 
FOR PR1 GROUP 2 MANDREL HANGERS 
(SEE TABLE F2.10) 


F2.20.1 Load Cycling 
Load cycling must be verified by objective evidence. 
F2.20.2 Pressure Cycle 


Perform one pressure cycle across the annular seal in one 
direction at room temperature for a 15-minute minimum hold 
period. 


Table F2.8—Performance Verification for 
Group 4 Slip Hangers 


qd) (2) (3) 


PR Level PRI PR2 

Group 4 Objective Per Section F2.17 
Load Cycling evidence 

Group 4 1 cycle at room Per Section Ft.12 
Pressure from temperature and rated and Section F2.17 
Above Seal(s) pressure 

Group 4 Objective Per Section F1.12 
Thermal evidence and Section F2.17 
Cycle 

Group 4 Objective Per Section Fi.14 
Fluid evidence 


Compatibility 


Group 4 1 cycle at room Per Section F1.12 
Pressure from temperature and rated and Section F2.17 
Below Seal(s) pressure 

Group 4 Objective Per Section F1.12 
Retention evidence and Section F2.17 
Feature Test with the hanger 
by Annular held in place by a 
Pressure retention feature 


with minimum 
rated tubular load 
and maximum 
annular pressure 
from below only 
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F2.21 PERFORMANCE VERIFICATION TESTING 
FOR PR2 GROUP 2 MANDREL HANGERS 
(SEE TABLE F2.10) 


F2.21.1 Load Cycling 
Perform the load cycle test specified in 2.11.1. 
F2.21.2 Internal Pressure Cycle 


Internally pressure test hanger, as per PR2 Group 1 man- 
drel hangers. 


F2.22 PERFORMANCE VERIFICATION TESTING 
FOR PR1 GROUP 3 MANDREL HANGERS 
(SEE TABLE F2.11) 


F2.22.1 Downhole Control Line Preparations 


If downhole control line preparations are included they 
must hold the rated working pressure and be subjected to the 
same testing requirements as the hanger. 


F2.22.2 Pressure Cycle 


Same as for PR1 Group 2 mandrel type hangers plus test 
at room temperature, one cycle for a 5-minute minimum hold 
period, independently but in the same manner with external 
pressure opposite side of annular seal as identified in Figure 
F2.2. For extended neck hangers, Figure F2.3, also test in the 
same manner the crossover or isolation seal at room temper- 
ature, one cycle for a 5-minute minimum hold period. The 
ring gasket pressure area is to be hydrostatically tested for 
extended neck hangers at the rated working pressure at room 
temperature one time for a 5-minute minimum hold period. 


F2.23 Performance Verification Testing for PR2 
Group 3 Mandrel Hangers (See Table 
F2.11) 


F2.23.1 Downhole Control Line 


If downhole control line preparations are included they 
must hold the rated working pressure and be subjected to the 
same testing requirements as the hanger. 


F2.23.2 Pressure Cycle 
Same as for PR2 Group 2 mandrel type hangers plus test 


independently but in the same manner with external pressure 


Table F2.9—Performance Verification for 
Group 1 Mandrel Hangers 


( (2) (3) 


PR Level PRI PR2 

Group | Objective Per Section F2.19 
Load Cycling evidence 

Internal Objective Per Section F2.19 
Pressure evidence 

Test 
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from the opposite side of the annular seal as identified in Fig- 
ure F2.2. Fore extended neck hangers, Figure F2.3, also test 
in the same manner the crossover or isolation seal from 
above. The ring gasket pressure area is to be hydrostatically 
tested for extended neck hangers at the rated working pres- 
sure at room temperature 1 time for a 5 minute minimum 
hold period. 


F2.23.3 


Internally pressure test hanger as for PR2 Group | man- 
dre] type hangers. 


F2.23.4 Load Cycling 
Perform the load cycle test specified in 2.11.1. 


F2.24 PERFORMANCE VERIFICATION TESTING 
FOR PR1 GROUP 4 MANDREL HANGERS 
(SEE TABLE F2.12) 


PR1 Group 4 Hangers 


Internal Pressure Test 


F2.24.1 


Same as PR1 Group 3 hangers. Retention of the hanger is 
to be verified by objective evidence. 


F2.25 PERFORMANCE VERIFICATION TESTING 
FOR PR2 GROUP 4 MANDREL HANGERS 
(SEE TABLE F2.12) 


F2.25.1 PR2 Group 4 Hangers 


Same as PR2 Group 3 hangers. Perform 3 pressure/ 
temperature cycles per F1.12 while the hanger is held in 
place by a retention feature. Retention of the hanger is inde- 
pendent of any subsequent member or wellhead component. 


Table F2.10—Performance Verification for 
Group 2 Mandrel Hangers 


(1) (2) G) 


PR Level PRI PR2 

Group 2 Objective Per Section F2.21 
Load Cycling evidence 

Group 2 1 cycle at room Per Section F1.12 


Pressure temperature and rated 

Seal(s) pressure 

Group 2 Objective Per Section F1.12 
Thermal evidence 

Cycling Seal(s) 

Group 2 Objective Per Section F1.14 
Fluid evidence 

Compatibility 

Internal Objective Per Section F2.21 
Pressure evidence 

Test 
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F2.25.2 internal Pressure Test 


Internally pressure test hanger as for PR2 Group 1 Man- 
drel Hangers. 


F2.26 PERFORMANCE VERIFICATION TESTING 
FOR PR1 GROUP 5 MANDREL HANGERS 
(SEE TABLE F2.13) 


F2.26.1 PR1 Group 5 Hangers 


Same as PR1 Group 4 hangers except test hanger reten- 
tion feature with full blind annular seal load at room temper- 
ature with pressure from below. Back pressure valve 
preparation to be verified by objective evidence. 


F2.27 PERFORMANCE VERIFICATION TESTING 
FOR PR2 GROUP 5 MANDREL HANGERS 
(SEE TABLE F2.13) 


F2.27.1| PR2 Group 5 Hangers 


Same as PR2 Group 4 hangers except test hanger reten- 
tion feature with a full blind annular sea] load per F1.12 with 
pressure from below. Independently pressure test back pres- 
sure valve preparation at room temperature to rated working 
pressure of the hanger, cycled from atmospheric to rated 
working pressure 3 times with 5 minute minimum hold peri- 
ods with the pressure applied against the lower end of the 
back pressure valve preparation. 


Table F2.11—Performance Verification for 
Group 3 Mandrel Hangers 


(1) (2) (3) 


PR Level PRI PR2 

Group 3 Objective Per Section F2.23 
Load Cycling evidence 

Group 3 | cycle at room Per Section F2.23 


Internal temperature and rated 

Pressure pressure 

Test 

Group 3 Objective Per Section F1.12 
Therma! evidence and Section F2.23 
Cycling Seal(s) 

Group 3 Objective Per Section F1.14 
Fluid evidence 

Compatibility 

Group 3 1 cycle at room Per Section F1.12 
Pressure from temperature and rated and Section F2.23 
Below Seal(s) pressure 


Group 3 1 cycle at room Per Section F1.12 
Pressure from temperature and rated and Section F2.23 
Above Seal(s) pressure 
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F2.27.2 Internal Pressure Test F2.30 PERFORMANCE VERIFICATION TESTING 
FOR PR1i GROUP 1 TUBING HEAD 
ADAPTER (SEE TABLE F2.15) 


F2.30.1 Pressure Integrity 


Internally pressure test hanger as for PR2 Group | Man- 
drel Hangers. 


F2.28 PERFORMANCE VERIFICATION TESTING 
FOR PR1 LOCKDOWN SCREWS, Pressure integrity must be verified by objective evidence. 
: SOAP PACKING LIECHANIGMIGEE F2.31 PERFORMANCE VERIFICATION TESTING 
TABLE F2.14) FOR PR2 GROUP 1 TUBING HEAD 
ADAPTER (SEE TABLE F2.15) 
F2.28.1 Performance Verification F2.31.1. Internal Pressure Test 


PR1 products are to be verified by objective evidence. Internally pressure test adapter per F2.8.2. 


F2.29 PERFORMANCE VERIFICATION TESTING 
FOR PR2 LOCKDOWN SCREWS, 
ALIGNMENT PINS, AND RETAINER 
SCREW PACKING MECHANISM (SEE 
TABLE F2.14) 

2.29.1 Performance Verification Test Table F2.183—Performance Verification for 


Group 5 Mandrel Hangers 


Apply simulated maximum load at the manufacturer's rec- 


ommended torque and then perform the pressure/temperature o 2 el 
cycle test of F1.12. PR Level PRI PR2 
Bae ee Re Group 5 Objective Per Section F2.27 
Table F2.12—Performance Verification for goa one = : 
Group 4 Mandrel Hangers Cycling 
(Ll) (2) (3) Group 5 1 cycle at room Per Section F2.27 
Intemal temperature and rated 
PR Level PRI PR2 Pressure pressure 
Test 
Group 4 Objective Per Section F2.25 
Load Cycling evidence Group 5 Objective Per Section F1.12 
Thermal evidence and Section F2.27 
Group 4 1 cycle at room Per Section F2.25 Cycling 
Internal temperature and rated 
Pressure Test pressure Group 5 Objective Per Section F1.14 
Fluid evidence 
Group 4 Objective Per Section F1.12 Compatibility 
Thermal evidence and Section F2.25 
Cycling Seal(s) Group 5 1 cycle at room Per Section F1.12 
Pressure from temperature and rated and Section F2.27 
Group 4 Objective Per Section F1.14 Below Seal(s) pressure 
Fluid evidence 
Compatibility Group 5 1 cycle at room Per Section Ft.12 
Pressure from temperature and rated and Section F2.27 
Group 4 1 cycle at room Per Section F1.12 Above Annular pressure 
Pressure from temperature and rated and Section F2.25 Seal(s) 
Below Seal(s) pressure 
Group 5 Objective Per Section F1.12 
Group 4 1 cycle at room Per Section F1.12 Retention evidence and Section F2.27 
Pressure from temperature and rated and Section F2.25 Feature with the hanger 
Above Seal(s) pressure : Test by Full held in place by 
Blind Pressure a retention feature 
Group 4 Objective Per Section F1.12 with minimum 
Retention evidence and Section F2.25 rated tubular load 
Feature Test with the hanger and maximum full 
by Annular held in place by a blind pressure 
Pressure Tetention feature from below only 
with minimum 
rated tubular load Group 5 Objective Per Section F2.27 
and maximum Back Pressure evidence 
annular pressure Valve Prepara- 
from below only tion Test 
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F2.32 PERFORMANCE VERIFICATION TESTING 
FOR PR1 GROUP 2 TUBING HEAD 
ADAPTER (SEE TABLE F2.16) 


F2.32.1 Load Cycling 


Load cycling must be verified by objective evidence. 
F2.32.2 Internal Pressure Test 


Internal pressure test per F2.8.2. 


F2.33 PERFORMANCE VERIFICATION TESTING 
FOR PR2 GROUP 2 TUBING HEAD 
ADAPTER (SEE TABLE F2.16) 


F2.33.1 Load Cycling 


Perform the load cycle test specified in F2.11.1. 
F2.33.2 Internal Pressure Test 


Internally pressure test tubing head adapter, including the 
end connections, as per PR2 Group | tubing head adapters. 


F2.33.3 Internal Pressure Test 


Perform one internal pressure test at room temperature 
with a hold period of 15 minutes at rated working pressure. 
Documentation for the end connection pressure testing may 
be obtained from a thread manufacturer or appropriate API 
document if the wellhead product meets the dimensional (in- 
cluding the connection outside diameter), and material 
strength requirements of the thread manufacturer’s or API’s 
specification. If the product does not meet the thread manu- 
facturer’s dimensional and material strength requirements 


Table F2.14—-Performance Verifications for 
Lockdown Screws, Alignment Pins and Retainer 
Screw Packing Mechanisms 


(1) (2) (3) 


PR Level PRI PR2 

Pressure and Objective Per Section F1.12 

Thermal evidence 

Cycling 

Operating Objective Must withstand 

Force or evidence manufacturer’s 

Torque rated force or 
torque per section 
F2.29 


Table F2.15—Performance Verification for 
Group 1 Tubing Adapters 


() (2) (3) 


PR Level PRI PR2 
Group 1 Per Section F2.8 Per Section F2.8 
Internal 

Pressure 

Integrity 


COPYRIGHT 2000 American Petroleum Institute 


2000 07:10:01 


then the threaded connection must be tested. The test may be 
performed in a fixture separate from the hanger. 


F2.34 PERFORMANCE VERIFICATION TESTING 
FOR PR1 OTHER END CONNECTORS 
(SEE TABLE F2.17) 


F2.34.1 PR1 Verification 
PRI connectors are to be verified by objective evidence. 
F2.35 PERFORMANCE VERIFICATION TESTING 


FOR PR2 OTHER END CONNECTORS 
(SEE TABLE F2.17) 


F2.35.1 PR2 Verification Test 
Test the entire connector per F1.12. 
F2.35.2 Make and Break Cycles 


Subject the connector to the manufacturer’s rated make 
and break cycles independent of the test in F2.35.1. Apply 
working pressure to the connector and pressure for a 5 
minute hold period after each make up of the connector. 


F2.35.3 Bending Moments 


Subject the connector to the manufacturer’s rated load 
case for one cycle to the highest stress case determined for 
the connector independent of the tests in F2.35.1 and F2.35.2. 


F2.36 PERFORMANCE VERIFICATION TESTING 
FOR PR1 FLUID SAMPLING DEVICES (SEE 
TABLE F2.18) 


F2.36.1 PR1 Verification 


PR1 fluid sampling devices are to be verified by objective 
evidence, 


Table F2.16-—Performance Verification for 
Group 2 Tubing Head Adapters 


qd) (2) (3) 


PR Level PRI PR2 

Group 2 Objective Per Section F2.33 
Load evidence 

Cycling 

Group 2 Per Section Per Section F2.33 
Internal F2.8.2 

Pressure Test 

Group 2 Objective Objective 
Therma! evidence evidence 

Cycling 

Group 2 Objective Objective 

Fluid evidence evidence 
Compatibility 
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F2.37 PERFORMANCE VERIFICATION TESTING Table F2.18—Performance Verification for 
FOR PR2 FLUID SAMPLING DEVICES (SEE Fluid Sampling Devices 
TABLE F2.18 


F2.37.1  PR2 Verification Test 
Test the complete assembly per F1.12. 


q) (2) (3) 
PR Level PRI PR2 


Pressure and Objective Per Section F1.12 


~ £2.38 PERFORMANCE VERIFICATION TESTING aad evidence 
FOR RING GASKETS, BOLTING, AND hk ere ere 
OTHER AP! SPECIFIED PRODUCTS Fluid Objective Per Section F1.14 


Compatibility evidence 
F2.38.1 Verification Test 


Verification testing is not required for API specified 
flanged or studded end and outlet connections, API threaded 
end and outlet connections, studs and nuts, ring joint gaskets, 
tees and crosses, test and gage connections, and other API 
specified products that are completely specified (dimensions 
and materials) by API Spec 6A. 


Table F2.17—-Performance Verification for 
Other End Connectors 


(t) (2) (3) 
PR Level PR1 PR2 


Pressure and Objective Per Section F1,12 
Thermal Cycles evidence 


Bending Objective Subject connector 

Moments evidence to manufacturer’s 
rated load that 
produces the high- 
est stress case for 
one cycle 


Make & Break Objective Subject connector 
evidence to manufacturer’s 
rated make and 
break cycles (if 
applicable) 


Fluid Objective Per Section F1.14 
Compatibility evidence 
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APPENDIX G—DESIGN AND RATING OF EQUIPMENT FOR ELEVATED TEMPERATURES 


G1 General 


Two methods may be used for the design and rating of 
equipment for elevated temperature. The first is to derate the 
working pressure of the equipment at the elevated tempera- 
ture to a pressure less than the room temperature full rated 
working pressure of the equipment. The second is to design 
the equipment for full rated pressure at the elevated temper- 
ature. 

Data on the performance of API flanged end connections 
at elevated temperatures are now available in API Bulletin 
6AF1. 

Note: This Appendix is not intended as a material selection guide for high 
temperature. Some alloys are embrittled after repeated or prolonged expo- 


sure to elevated temperatures, Caution should be used in selection of alloys 
for these ratings. 


G2 Elevated Temperature Ratings 


The temperature ratings given in Table G1 may be used 
for equipment for service temperatures in excess of those 
covered by Section 4 of this specification. 


G3 Pressure Temperature Derating 


The rated working pressure of equipment may be derated 
for temperature ratings X and Y. Derated equipment shall be 
marked in accordance with paragraph G4 of the Appendix. 
The derated temperatures and pressures of Table G2 may be 
used for equipment with 6B flanges. Alternative derated pres- 
sures may be used for other end connectors, or for API 
flanges based on the data of Bulletin 6AF1. 


G4 Marking of Derated Equipment 


In addition to the marking requirements of Section 8, 
equipment supplied for Temperature Classifications X and Y 
which are derated shall have the derated working pressure for 
the applicable maximum temperature stamped on the equip- 
ment. 


Table G1—Temperature Ratings 


q) (2) (3) 


Operating Temperature Range 

Classification °F °C 
x O to 350 -18 to 180 
Y O to 650 -18 to 345 


Institute 
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G5 Elevated Temperature Equipment 
Design 


G5.1 GENERAL 


Some API flanges have been demonstrated to be capable 
of full working pressure at elevated temperatures. In addi- 
tion, some other end connectors are capable of full rated pres- 
sure at elevated temperature. One purpose of this section is 
to provide rules for the design of equipment for operation at 
full rated working pressure at elevated temperature. 

A second purpose of this section is to provide rules for the 
design of derated equipment at elevated temperatures. 


G5.2 METHOD 


Derated equipment may be designed in accordance with the 
rules of 4.3.3.1 (ASME Method), extended to include high 
temperature cases as follows. 


There is no change to the rules of design for the hydrostatic 
test condition since hydrostatic testing is done at room tem- 
perature. 


For the operating conditions which include rated pressure and 
loading at rated temperature, an Sm value may be used equal 
to two-thirds of a derated material yield strength Se at rated 
temperature. Derated yield strength may be determined by 
one of the following methods. 


G5.2.1 Elevated Temperature Testing 
G5.2.1.1 QTC Testing 


S, at temperature shall be the minimum measured yield 
strength of the material tested at the rated temperature of the 
equipment. The room temperature mechanical properties of 
the material shall equal or exceed the minimum requirements 
for the strength class of Table 5.1. The elevated temperature 
tensile test(s) shall be performed on specimens removed from 
the same QTC used for room temperature tensile testing. At 
least one elevated temperature tensile test shall be performed 


Table G2—Optional Pressure-Temperature Ratings 
for 6B Flanges 


Q) Q) (3) 


Derated Pressure 
Pressure Rating 


for Temp Class K-U, Class X, Class Y, 
psi (MPa) psi (MPa) psi (MPa) 
2000(13.8) 1905(13.1) 1430(9.9) 
3000(20.7) 2860(19.7) 2145(14.8) 
5000(34.5) 4765(32.8) 3575(24.7) 
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at the rated temperature of the equipment, using the methods 
of ASTM E21 or equivalent methods. 

If the elevated temperature yield strength, Z,,, meets or 
exceeds the minimum specified room temperature yield 
strength (S,,,) of Table 5.1 then S,,, may be used as S, for the 
design. If the E,, is less than the S,,, then a value no greater 
than £,, shall be used as S, for the design. 

If the elevated temperature test fails to meet the above re- 
quirements on the first attempt, two additional tensile tests 
may be performed in an effort to qualify the material. The re- 
sults of each of these tests shall satisfy the required yield 
strength. 


G5.2.1.2 Material Grade Qualification Testing 


S, at temperature shall be minimum yield strength of the 
API strength class of Table 5.1 reduced by the amount of de- 
rating of yield strength at the elevated temperature compared 
to the measured yield strength at room temperature. 

Qualification testing shall be performed on a minimum of 
five heats of the material grade (same UNS alloy number or 
individual material composition and same heat treat condi- 
tion) for a particular strength class at elevated temperature 
and at room temperature. In addition, the room temperature 
and elevated temperature tensile specimens shall be obtained 
from the same QTC for a particular heat. The yield strength 
values E,, and R,, shall each be averaged for use in deter- 
mining the amount of yield derating at a particular tempera- 
ture. 

Yield derating shall be calculated as follows: 


Y, = Ep /Ry 
Where: 


Y, = Yield reduction ratio at temperature. 
R,y = Room temperature yield strength (measured, 5 heats 
minimum. 
Ey = Elevated temperature yield strength (measured, 5 
heats minimum). 


The elevated temperature yield strength S, is then: 
S.=¥, Sy 


Where: 


S,= Minimum specified room temperature yield 
strength for the material. 


The elevated temperature tensile data along with the room 
temperature data for the material grade shall be contained in 
a material qualification file for each material grade and need 
not be performed on a heat lot basis. 


G5.2.2 Reference Sources 
G5.2.2.1 API Bul 6AF1 


The material may be derated using the derating factors, Y,, 
shown in Table G3, which are taken from API Bul 6AF1, 
Table 2.1. 


G5.2.2.2 ASME Boiler and Pressure Vessel Code 


5, may be found for some materials in the ASME Boiler and 
Pressure Vessel code Section II Part D Table Y-1. 


Table G3—Optional Material Derating Factors 
for Elevated Temperature 


() (2) (3) 


Derating Factor Yr 
Material 350 °F (180°C) 650 °F (345 °C) 
Carbon and Low Alloy Steels 0.85 0.75 
Martensitic, Ferritic, and Precip- 
itation Hardened Stainless Steels 0.85 0.75 
Austenitic and Duplex Stainless Steels 0.80 0.73 
Corrosion Resistant Alloys (CRAs) 0.95 0.85 


Note: This table does not constitute a recommendation of the use of any par- 
ticular alloy at high temperature. Some materials are embrittled after re- 
peated or prolonged exposure to elevated temperatures. Caution should be 
taken when choosing a material for use at temperatures permitted by tem- 
perature classifications X and Y in Table GI. 
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APPENDIX H—RECOMMENDED PRACTICE FOR HEAT TREATING 
EQUIPMENT QUALIFICATION 


H1 


The temperature at any point in the working zone shall not 
vary by more than +25°F (+14°C) from the furnace set point 
temperature after the furnace working zone has been brought 
up to temperature. Furnaces which are used for tempering, 
aging, and/or stress relieving shall not vary by more than 
+15°F (+8°C) from the furnace set point temperature after 
the furnace working zone has been brought up to tempera- 
ture. 


Temperature Tolerance 


H2 Furnace Calibration 


H2.1 GENERAL 


Heat treating of production parts shall be performed with 
heat treating equipment that has been calibrated and sur- 
veyed. 


H2.2 RECORDS 


Records of furnace calibration and surveys shall be main- 
tained for a period of not less than 2 years. 


H2.3. BATCH TYPE FURNACE METHODS 


a. A temperature survey within the furnace working zone(s) 
shall be performed on each furnace at the maximum and min- 
imum temperatures for which each furnace is to be used. 

b. Aminimum of nine thermocouple test locations shall be 
used for all furnaces having a working zone greater than 10 
ft? (0.28m°). 

c. For each 125 ft3 (3.5m3) of furnace working zone sur- 
veyed, at least one thermocouple test location shall be used 
up to a maximum of 60 thermocouples. See Figure H1 for 
thermocouples. 

d. For furnaces having working zone less than 10 ft3 
(0.28m?), the temperature survey may be made with a mini- 
mum of three thermocouples located at the front, center and 
rear or at the top, center and bottom of the furnace working 
zone. 

e. After insertion of the temperature-sensing devices, read- 
ings shall be taken at least once every 3 minutes to determine 
when the temperature of the furnace working zone ap- 
proaches the bottom of the temperature range being sur- 
veyed. 

f. Once the furnace temperature has reached the set point 
temperature, the temperature of all test locations shall be 
recorded at 2-minute intervals maximum, for at least 10 min- 
utes. Then readings shall be taken at 5-minute intervals, max- 
imum, for sufficient time to determine the recurrent 
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temperature pattern of the furnace working zone for at least 
30 minutes. 

g. Before the furnace set point temperature is reached, none 
of the temperature readings shall exceed the set point tem- 
perature by 25°F (14°C). 

h. After the furnace control set point temperature is 
reached, no temperature readings shall exceed the limits 
specified. Each furnace shall be surveyed within | year prior 
to heat treating. 

i. When a furnace is repaired or rebuilt, a new survey shall 
be required before heat treating. 


H2.4 CONTINUOUS TYPE FURNACE METHOD 


Continuous heat treating furnaces shall be calibrated in ac- 
cordance with procedures specified in Section 3 of Mil-H- 
6875F, Heat Treatment of Steels—Aircraft Practice Process. 


H3 Instruments 


H3.1 GENERAL 


Automatic controlling and recording instruments shall be 
used. 

Thermocouples shall be located in the furnace working 
zone(s) and protected from furnace atmospheres by means of 
suitable protecting devices. 


H3.2 ACCURACY 


The controlling and recording instruments used for the 
heat treatment processes shall possess an accuracy of +1% of 
their full scale range. 


H3.3 CALIBRATION 


a. Temperature controlling and recording instruments shall 
be calibrated at least once every three (3) months. 

b. Equipment used to calibrate the production equipment 
shall possess an accuracy of +25% of full scale range. 
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Rectangular Furnace - Working Zone 
Thermocouple locations 


Cylindrical Furnace - Working Zone 
Thermocouple locations 


Top view 


Top view 


Side view 


Figure Hi—Thermocouple Locations 
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APPENDIX I—REVISED PIPE TOLERANCES 


11 


The O.D. tolerance for 41/2 (114.3 mm) O.D. and larger 
API casing and tubing has been changed from +0.75% to 
+1%, -0.5% of the pipe O.D. effective March 1987. The slip 
type hangers used to suspend these tubulars, and the sealing 
systems designed to seal the tubulars to the wellhead may be 
affected by this change. 


12 


The users are cautioned that API 6A slip type casing hang- 
ers and casing seal systems manufactured prior to the Spec 
6A 16th Edition were designed for an outside diameter toler- 
ance of +0.75% of the pipe O.D. Users are also cautioned 
that the inside diameter of slip type casing hangers and cas- 
ing seal systems manufactured to earlier editions of Spec 6A 
may be undersize when used with casing manufactured to the 
maximum 1% tolerance allowed by Spec 5CT. Users there- 
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fore should select suspension joints with an O.D. of 99.25% 
to 100.75% of the nominal pipe O.D. when using this equip- 
ment. 


13 


Furthermore, users are cautioned that API 6A slip type 
casing hangers and casing seal systems manufactured to the 
Sixteenth Edition of Spec 6A were designed for an outside 
diameter tolerance of +1%, -0.5% of the nominal pipe O.D. 
Users are cautioned that the inside diameter of slip type cas- 
ing hangers and casing seal systems manufactured to the 16th 
Edition of Spec 6A may be oversize when used with casing 
manufactured with an O.D. less than 99.5% of the nominal 
pipe O.D. Prior to March, 1987, a minimum casing O.D. of 
99.25% of the nominal pipe O.D. was allowed by API. Users 
therefore should select suspension joints with an O.D. of 
99.5% to 101% of the nominal pipe O.D. when using this 
equipment. 
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APPENDIX J—SCOPE AND USE OF API 6A VS. APi 6AR REPAIR AND 
REMANUFACTURE STANDARDS FOR WELLHEAD AND CHRISTMAS TREE EQUIPMENT 


J1 Background 


J1.1. The 15th Edition of API Spec 6A included many 
changes in the specifications governing the manufacturing 
and monogramming of API 6A wellhead and christmas tree 
equipment. Among these changes were requirements: that 
all companies licensed to use the API monogram under API 
Spec 6A have a written quality assurance program; that these 
companies be audited periodically to verify conformance to 
their quality program; that all API monogrammed equipment 
be manufactured to meet a specific “Product Specification 
Level” (PSL); and that records be maintained to confirm 
traceability of materials and program compliance. The 15th 
Edition of API Spec 6A became effective April 1, 1986. 


J1.2 Up to that date, API had not addressed the repair or 
remanufacture of API wellhead and christmas tree equip- 
ment. It had always been left to the repair or remanufacture 
companies and their customers to establish guidelines for the 
work performed. While these practices generally had been 
acceptable in the past, the changes in the 15th Edition of API 
Spec 6A dictated that specifications governing the repair and 
remanufacture of 15th and later Edition API 6A equipment 
must be part of an API monogram licensed and monitored 
program if the PSLs were to be maintained. The API Com- 
mittee on Standardization of Valves and Wellhead Equipment 
formed an “API 6AR Task Group” charged with developing 
such specifications, This initial charge was later amended to 
include, if possible, all API monogrammed 6A equipment 
manufactured before the [Sth Edition of API Spec 6A, and 
all API 6A type equipment which did not have an API mono- 
gram. 


J1.3. The 6AR Task Group was comprised of both manu- 
facturers and end users. After considerable work and many 
changes, the task group produced specifications that would 
allow 15th and later Edition API 6A equipment to be repaired 
or remanufactured in an API monogram licensed facility ina 
manner that would preserve the equipment’s original PSL 
and allow its continued use in the originally intended PSL en- 
vironment. These specifications were approved as Section 11 
of API Spec 6A, and became effective on October 1, 1991 as 
part of Supplement | to the 16th Edition of Spec 6A (Section 
11 of Spec 6A, 17th Edition). These specifications satisfied 
the task group’s first charge, but did not resolve the problem 
of establishing repair and remanufacture standards for all the 
other 6A type wellheads not covered by API Spec 6A. 


J1.4 The 6AR Task Group next developed a recommended 
practice, API RP 6AR, to address the repair and remanufac- 
ture of non-monogrammed and non-PSL rated 6A type 
equipment. This would include equipment produced and 
monogrammed prior to the 15th Edition of API Spec 6A, 
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non-monogrammed equipment regardless of manufacturer or 
date of manufacture, and 15th Edition and later edition equip- 
ment which had lost its traceability or no longer evidenced 
an API monogram and PSL stamping. 


J1.5 These two documents provide the industry’s first set 
of specifications for repair and remanufacture of 15th and 
later Edition API 6A monogrammed wellhead and christmas 
tree equipment (Section 11 of Spec 6A), and written minimal 
guidelines for the repair and remanufacture of all other 6A 
type equipment (RP 6AR). Both programs are voluntary on 
the part of companies desiring to perform repair and reman- 
ufacture services. Qualified companies may obtain an API 
monogram license for repair and remanufacture services that 
comply with Section 11 of API Spec 6A. Those companies 
may or may not also be API monogram licensed manufac- 
turers of 6A equipment, and they may choose to repair and 
remanufacture only their own equipment or both their and 
other manufacturer’s equipment. In either case they must 
meet the requirements of API Spec 6A in order to apply the 
API monogram to equipment they have repaired or remanu- 
factured. 

Following is a summary of commonly asked questions 
and answers about repair and remanufacture of wellhead and 
christmas tree equipment under API Spec 6A and RP 6AR, 


J2 Common Asked Questions about API 
Spec 6A and RP 6AR 


J2.1. WHAT IS REPAIR? 


A repair is work performed on a piece of equipment which 
does not require any welding or machining in order to return 
it to a reusable condition. 


J2.2 WHAT IS REMANUFACTURING? 


Remanufacturing occurs when a piece of equipment re- 
quires welding or machining to return it to a reusable condi- 
tion. 


J2.3. CAN PREVIOUSLY MANUFACTURED API 6A 
EQUIPMENT BE UPGRADED TO CURRENT 
PSL STANDARDS THROUGH THE REPAIR 
OR REMANUFACTURE PROCESS? 


No. Neither API monogrammed or non-monogrammed 
6A equipment can be upgraded to a level which it was not 
originally manufactured and designated to meet. Equipment 
manufactured to API 6A specifications prior to the 15th Edi- 
tion cannot be upgraded to meet the requirements of the 15th 
or later edition requirements or PSLs. Likewise, non-API 
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monogrammed equipment cannot be upgraded to API mono- 
gram Status through repair or remanufacture. 


J2.4 CANA PIECE OF EQUIPMENT WHICH WAS 
ORIGINALLY PURCHASED WITH AN API 
MONOGRAM AND PSL BE REPAIRED OR 
REMANUFACTURED AND MAINTAIN ITS 
PSL RATING IF ALL TRACEABILITY FOR 
THE PIECE HAS BEEN LOST? 


No. Traceability for API monogrammed PSL rated equip- 
ment must be maintained for a piece of equipment to main- 
tain its PSL rating. It is the responsibility of the purchaser of 
the equipment to obtain and/or maintain records indicating 
API monogram and PSL status. 


J2.5 CANA PIECE OF EQUIPMENT WHICH DOES 
NOT HAVE AN INDICATION OF AN API 
MONOGRAM AND PSL RATING BE 
REPAIRED OR REMANUFACTURED UNDER 
THE API 6A MONOGRAM PROGRAM? 


No. If an API monogram and PSL rating cannot be found 
on a piece of equipment, it cannot be repaired or remanufac- 
tured under the 6A monogram program. In such case, the RP 
6AR recommended practice would be appropriate. 


J2.6 1S THE RP 6AR PROGRAM AUDITED BY 
API? 


No. API does not audit or monitor companies voluntarily 
utilizing the RP 6AR recommended practice in their repair 
and/or remanufacture program. 
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J2.7_ WHAT DO THE REPAIR AND 
REMANUFACTURE REQUIREMENTS IN API 
SPEC 6A, SECTION 11, DO FOR MY 
COMPANY? 


API Spec 6A, Section 11, provides a means to repair and 
remanufacture current generation wellhead and christmas 
tree equipment which was manufactured under the API Spec 
6A 15th and later edition monogram program. Without this 
program, your company would not be able to have mono- 
grammed and PSL rated equipment repaired or remanufac- 
tured and returned to its originally rated service with the API 
monogram maintained. 


J2.8 WHAT DOES THE RECOMMENDED 
PRACTICE RP 6AR DO FOR MY COMPANY? 


RP 6AR provides, for the first time, industry guidelines 
for the repair and remanufacture of all other API 6A type 
wellhead and christmas tree equipment. These recommended 
guidelines cali for written procedures to be utilized for repair 
and remanufacturing of equipment, a quality program, trace- 
ability of parts and equipment test procedures to name a few 
examples. As a result, companies that adhere to these rec- 
ommended practices should be better able to demonstrate the 
quality of the work they perform and deliver a more reliable 
product to your company. 
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APPENDIX K—USE OF THE API MONOGRAM BY API LICENSEES 


For equipment manufactured in conformance with this 
specification, API licensees may stamp the API monogram 
at the location specified in Section 8 for the API Specifica- 
tion marking. For equipment repaired or remanufactured in 
accordance with Section 11 of this specification, API li- 
censees may stamp the API monogram on the repair or re- 
manufacture nameplate following the “RMFR” or “RPR” 
marking specified in Section 11. The API monogram mark- 
ing of repaired or remanufactured equipment is applicable 


K-1 


only to equipment which is identifiable as both previously 
monogrammed, and originally manufactured in accordance 
with API Spec 6A, 15th or later Editions, PSL 1 or higher 
(see Paragraph 11.1). 

Specific API requirements must be met in order to apply 
the API monogram. For information on these requirements, 
contact the API Exploration and Production Department, 700 
North Pearl, Suite 1840 (LB-382), Dallas, TX 75201-2845. 
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APPENDIX L—FAILURE REPORTING USER RECOMMENDATION 


L1 


The operator of SSV/USV equipment manufactured to 
this Specification shall provide a written report of equipment 
failure to the manufacturer. This report should include, as a 
minimum, the information included in Table C1. 


L2 


The failure report shall be submitted to the equipment 
manufacturer within 30 days from the discovery and identi- 
fication of the failure. A copy shall also be sent to Manager, 
API Exploration & Production Quality Program. An investi- 
gation in the form of a failure analysis to define the cause of 
the failure shall be performed and the results documented. 

The Operator’s options for performing failure analysis on 
failed equipment shall be as follows: 


a. The Operator removes the failed equipment from service 
and returns the equipment to the equipment manufacturer 
who, in cooperation with the Operator, performs the failure 
analysis; or 

b. The Operator does not immediately remove the equip- 
ment from service. However, if the Operator removes the 
equipment within 5 years from the date of the shipping re- 
port, the Operator shall return the equipment to the equip- 
ment manufacturer for failure analysis; or 

c. The Operator elects to perform an independent failure 
analysis. 

The Operator shall notify the equipment manufacturer of 
the option selected for failure analysis as part of the initial 
failure report. If Option c is selected, upon completion of the 
failure analysis a copy of the analysis report shall be sent to 
the equipment manufacturer and the Manager, API Explo- 
ration & Production Quality Program within 45 days of com- 
pletion of the analysis. 


Table L1i—Failure Report for Safety Valves ((SSV) and Underwater Safety Valves (USV) (Minimum Data) 


Failure of SSV/USV Actuator 
SSV/USV Valve 
Heat Sensitive Lockopen device 


(Not required for USVs) 
To be completed by operator. 


1. Identification. 


1.1 Operator. 

1.2 Date. 

1.3. Field and or Area. 

1.4 Lease Name and Weill Number. 

1.5 Type Device: Makes, Models, Sizes, Serial Num- 
bers, include data on both SSV/USV valve and 
SSV/USV actuator. 

2. Well Data. 
2.1 Well Test Rate. Include percent s9 and, H,S, CO). 


2.2 Well Pressures and Temperature: (Surface). 


nw 


. Description of Failure. 
3.1 Suspected cause. 


3.2 Field Conclusions. 
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To be completed by manufacturer. 


4, Failed Components. 
Includes provisions to list failed components. 


. Miscellaneous Failure. 
Include provisions to list associated equipment 
failure. 


. Cause of Failure. 
Include provisions to list probable and secondary causes. 


. Corrective Action. 
Include provision to list all corrective action taken. 


. Other 


8.1 Include provision to list any information the opera- 
tor deems important. 


8.2 Mode of failure. 


8.3 Leakage rate. 
8.4 SSV/USV actuator control fluid. 


8.5 Copy sent to the originator. 


\O 


. Submitted by: 
Signatures of Qualified Person (Inspector) and Operator’s 
Representative. 
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